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Abstract of JP2001 250254 
PROBLEM TO BE SOLVED: To provide an 
optical apparatus such as a laser coupler 
capable of obtaining stable output 
characteristics by constantly offsetting thermal 
characteristics for a light beam of an arbitrary 
wavelength, even in the case plural laser 
elements are monitored with a PD of the same 
characteristics; and also to provide an optical 
disk device using this apparatus. SOLUTION: 
Among the outgoing laser beams L1 , L2 of 
plural laser diodes LD1 , LD2, in one laser 
beam L1 (e.g. with a wavelength of 780 nm), 
the protective film 53 of the laser end face is 
provided with such a reflection characteristic 
as offsets the thermal characteristics of a PD 
for monitoring; and, in addition, an optical film 
54, in which reflectivity for the other laser 
beam L2 (e.g. with a wavelength of 650 nm) 
increases at the time of rising temperature, is 
provided in the optical path between the plural 
laser diodes LD1 , LD2 and the plural 
photodiodes 16, 17 and 18, 19, particularly on 
the spectral surface 20a of a prism 20. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In an optical apparatus with which two or more photo detectors which are juxtaposed in 
the direction to which two or more light emitting devices which emit several mutually different 
lights, respectively intersect an optical emission direction, and receive said two or more lights, 
respectively are provided, An optical apparatus, wherein an optical means from which reflectance 
or transmissivity to at least one emitted light changes with temperature among emitted light of 
two or more of said light emitting devices is established into an optical path between a light 
emitting device of said plurality, and said two or more photo detectors. 

[Claim 2]An optical apparatus with which an optical film from which reflectance or transmissivity 
to emitted light of one, reflectance to other emitted light, or transmissivity changes with 
temperature to an opposite direction mutually among emitted light of two or more of said light 
emitting devices is provided into said optical path as said optical means and which was indicated 
to claim 1. 

[Claim 3]An optical apparatus indicated to claim 2, comprising: 
Said two or more light emitting devices. 

each of such emitted light — a spectrum — leading to an irradiation object via a field — and this 
catoptric light — said spectrum — an optical member for leading to said two or more photo 
detectors from a field. 

Said photo detector is constituted as an optical coupler formed on a common base, and it is said 
optical film to the aforementioned part illuminated face. 

[Claim 4]Emit said two or more lights as an outputted ray, respectively from the 1st end face of 
two or more of said light emitting devices, and two or more monitor light is emitted from the 2nd 
end face, respectively, It has a photo detector for a monitor which detects said monitor light in 
order to control intensity of said outputted ray, A protective film which shows reflectance or 
transmissivity from which the temperature dependence characteristic of the intensity and the 
temperature dependence characteristic of a detecting output of said photo detector for a 
monitor turn into an inverse characteristic mutually about monitor light of one among said two or 
more monitor light is formed in said 2nd end face, An optical apparatus with which said monitor 
light of 1 corresponds to said emitted light of 1, reflectance or transmissivity of said optical film 
to emitted light besides the above corresponding to other monitor light changes with 
temperature, and the temperature dependence characteristic about emitted light besides the 
above is offset and which was indicated to claim 2. 

[Claim 5]An optical apparatus which emits a laser beam of wavelength from which said two or 
more light emitting devices differ mutually and which was indicated to claim 1. 
[Claim 6]An optical apparatus which was constituted as an optical pickup of an optical disk unit 
and which was indicated to claim 1. 

[Claim 7]Two or more light emitting devices which emit several mutually different lights, 
respectively are juxtaposed in the direction which intersects an optical emission direction, In an 
optical disk unit with which two or more photo detectors which irradiate a disk-like information 
recording medium with said two or more lights, and receive the catoptric light, respectively are 
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provided, An optical disk unit, wherein an optical means from which reflectance or transmissivity 
to at least one emitted light changes with temperature among emitted light of two or more of 
said light emitting devices is established into an optical path between a light emitting device of 
said plurality, and said two or more photo detectors. 

[Claim 8]An optical disk unit with which an optical film from which reflectance or transmissivity 
to emitted light of one, reflectance to other emitted light, or transmissivity changes with 
temperature to an opposite direction mutually among emitted light of two or more of said light 
emitting devices is provided into said optical path as said optical means and which was indicated 
to claim 7. 

[Claim 9]An optical disk unit indicated to claim 8, comprising: 
Said two or more light emitting devices. 

each of such emitted light — a spectrum — leading to an optical disc-like information recording 
medium via a field — and this catoptric light — said spectrum — an optical member for leading 
to said two or more photo detectors from a field. 

It has the optical coupler formed on a base with said common photo detector, and is said optical 
film to the aforementioned part illuminated face. 

[Claim 10]Emit said two or more lights as an outputted ray, respectively from the 1st end face of 
two or more of said light emitting devices, and two or more monitor light is emitted from the 2nd 
end face, respectively, It has a photo detector for a monitor which detects said monitor light in 
order to control intensity of said outputted ray, A protective film which shows reflectance or 
transmissivity from which the temperature dependence characteristic of the intensity and the 
temperature dependence characteristic of a detecting output of said photo detector for a 
monitor turn into an inverse characteristic mutually about monitor light of one among said two or 
more monitor light is formed in said 2nd end face, An optical disk unit with which said monitor 
light of 1 corresponds to said emitted light of 1, reflectance or transmissivity of said optical film 
to emitted light besides the above corresponding to other monitor light changes with 
temperature, and the temperature dependence characteristic about emitted light besides the 
above is offset and which was indicated to claim 8. 

[Claim 11]An optical disk unit which emits a laser beam of wavelength from which said two or 
more light emitting devices differ mutually and which was indicated to claim 7. 
[Claim 12]An optical apparatus characterized by establishing an optical means from which 
reflectance or transmissivity to said emitted light changes with temperature into an optical path 
between said light emitting device and said photo detector in an optical apparatus characterized 
by comprising the following. 

A light emitting device which emits a predetermined light. 
A photo detector which receives this emitted light 

[Claim 13]An optical apparatus indicated to claim 12, comprising: 
Said light emitting device. 

An optical member for leading this emitted light to an irradiation object via a part illuminated 
face, and leading this catoptric light to a photo detector from said part illuminated face. 
Said photo detector is constituted as an optical coupler formed on a common base, and it is an 
optical film as said optical means to the aforementioned part illuminated face. 

[Claim 14]Emit said predetermined light as an outputted ray from the 1st end face of said light 
emitting device, and monitor light is emitted from the 2nd end face, It has a photo detector for a 
monitor which detects said monitor light in order to control intensity of said outputted ray, An 
optical apparatus with which a protective film which shows reflectance or transmissivity from 
which the temperature dependence characteristic of intensity of said monitor light and the 
temperature dependence characteristic of a detecting output of said photo detector for a 
monitor turn into an inverse characteristic mutually is formed in said 2nd end face and which 
was indicated to claim 1. 

[Claim 1 5]An optical apparatus which was constituted as an optical pickup of an optical disk unit 
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and which was indicated to claim 1 2. 

[Claim 16]An optical disk unit characterized by establishing an optical means from which 
reflectance or transmissivity to said emitted light changes with temperature into an optical path 
between said light emitting device and said photo detector in an optical disk unit characterized 
by comprising the following. 

A light emitting device which emits a predetermined light. 

A photo detector which irradiates a disk information recording medium with this optical outgoing 
radiation, and receives that catoptric light. 

[Claim 17]An optical disk unit indicated to claim 16, comprising: 
Said light emitting device. 

An optical member for leading this emitted light to said disk-like information recording medium 
via a part illuminated face, and leading this catoptric light to said photo detector from said part 
illuminated face. 

Said photo detector is constituted as an optical coupler formed on a common base, and it is an 
optical film as said optical means to the aforementioned part illuminated face. 

[Claim 18]Emit said predetermined light as an outputted ray from the 1st end face of said light 
emitting device, and monitor light is emitted from the 2nd end face, It has a photo detector for a 
monitor which detects said monitor light in order to control intensity of said outputted ray, An 
optical disk unit with which a protective film which shows reflectance or transmissivity from 
which the temperature dependence characteristic of intensity of said monitor light and the 
temperature dependence characteristic of a detecting output of said photo detector for a 
monitor turn into an inverse characteristic mutually is formed in said 2nd end face and which 
was indicated to claim 16. 



[Translation done.] 



)://www4.ipdl.inpit.go.jp/cgi-bin/tran web_cgi_ejje?atw_u=http://www4.ipdl.inpit... 2008/08/05 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is juxtaposed about an optical apparatus and an optical disk 
unit in the direction to which two or more light emitting devices which emit several lights which 
are mutually different especially, respectively intersect an optical emission direction, It is related 
with the optical disk unit which irradiates a disk-like information recording medium with the 
optical apparatus (especially optical pickup) and said two or more lights in which two or more 
photo detectors which receive said two or more lights, respectively are provided, and reads 
information by the catoptric light. 
[0002] 

[Description of the Prior Art]Like CD (compact disk), DVD (digital videodisc), or MD (mini disc), 
Reading of the information recorded on the optical recording medium (an optical disc may be 
called hereafter.) which records and/or plays information optically (playback), Or the optical 
pickup is built in the device (an optical disk unit may be called hereafter.) which writes in the 
information on them (record). 

[0003]In such an optical disk unit and optical pickup, generally, when the kinds (optical disk 
system) of optical disc differ, laser beams of different wavelength are used. For example, the 
laser beam of the wavelength of 780 nm bands is used for playback of CD, and the laser beam of 
the wavelength of 650 nm bands is used for playback of DVD. 

[0004]Thus, in the situation where the wavelength of a laser beam changes with kinds of optical 
disc, a compatible optical pickup which enables playback of CD with the optical disk unit for DVD 
is desired. 

[0005] Drawing 14 is an outline lineblock diagram of the conventional compatible optical pickup 
100 which carried the above laser diode LD1 for CD (oscillation wavelength of 780 nm), and laser 
diode LD2 for DVD (oscillation wavelength of 650 nm), and enabled playback of CD and DVD. 
[0006]1st laser diode LD1 to which this optical pickup 100 emits the laser beam of the 
wavelength of 780 nm bands, for example, the grating G. 1st beam splitter BS1, 1st mirror M1, 
and 1st object lens OL1, 1st multi lens ML1, and 1st photo-diode PD1 have the optical system 
for CD separately allocated by the position (namely, discrete), respectively. 
[0007]2nd laser diode LD2 to which this optical pickup 100 emits the laser beam of the 
wavelength of 650 nm bands, for example, 2nd beam splitter BS2, the collimator C. 2nd mirror M2 
and 2nd object lens OL2, 2nd multi lens ML2, and 2nd photo-diode PD2 have the optical system 
for DVD separately allocated by the position (namely, discrete), respectively. 
[0008]In the optical system for CD of the optical pickup 100 constituted in this way, the 1st 
laser diode LD1 to 1st laser beam L1, The grating G is passed, partial reflection is carried out by 
1st beam splitter BS1, a course is crooked by the 1st mirror M1, and it is condensed by 1st 
object lens OL1 on optical disc D. 

[0009]Via 1st object lens OL1, 1st mirror M1, and 1st beam splitter BS1, the catoptric light from 
optical disc D passes 1st multi lens ML1, enters on 1st photo-diode PD1, and by change of this 
catoptric light. Read-out of the information recorded on the recording surface for CD of optical 
disc D is made. 
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[0010]Also in the optical system for DVD of the optical pickup 100, like the above, the 2nd laser 
diode LD2 to 2nd laser beam L2, Partial reflection is carried out by 2nd beam splitter BS2, the 
collimator C is passed, a course is crooked by the 2nd mirror M2, and it is condensed by 2nd 
object lens OL2 on optical disc D. 

[0011]The catoptric light from optical disc D via 2nd object lens OL2, 2nd mirror M2, collimator 
C, and 2nd beam splitter BS2, 2nd multi lens ML2 is passed, it enters on 2nd photo-diode PD2, 
and read-out of the information recorded by change of this catoptric light on the recording 
surface for DVD of optical disc D is made. 

[0012]According to this optical pickup 100, the laser diode for CD and the laser diode for DVD 
are carried, and playback of CD and DVD is enabled by having each optical system. 
[0013] Drawing 15 is an outline lineblock diagram of other conventional compatible optical pickups 
101 which carried the above laser diode LD1 for CD (oscillation wavelength of 780 nm), and laser 
diode LD2 for DVD (oscillation wavelength of 650 nm), and enabled playback of CD and DVD. 
[0014]1st laser diode LD1 to which this optical pickup 101 emits the laser beam of the 
wavelength of 780 nm bands, for example, the grating G. 1st beam splitter BS1, the die do IKKU 
beam splitter DBS, Collimator C, mirror M, aperture restriction aperture R for CD, object lens 
OL, and 1st multi lens ML1 and 1st photo-diode PD1 have the optical system for CD separately 
allocated by the position (namely, discrete), respectively. 

[0015]2nd laser diode LD2 to which this optical pickup 101 emits the laser beam of the 
wavelength of 650 nm bands, for example, 2nd beam splitter BS2, the die do IKKU beam splitter 
DBS, Collimator C, mirror M, object lens OL, and 2nd multi lens ML2 and 2nd photo-diode PD2 
have the optical system for DVD separately allocated by the position (namely, discrete), 
respectively. 

[0016]In each of this optical system, some optical members are shared, for example, the die do 
IKKU beam splitter DBS, the collimator C, the mirror M, and object lens OL are shared by both 
optical systems. Since the optic axis between the die do IKKU beam splitter DBS and the 
optical disc D is shared, the aperture restriction aperture R for CD will be arranged also on the 
optic axis of the optical system for DVD. 

[001 7]In the optical system for CD of the optical pickup 101 constituted in this way, the 1st 
laser diode LD1 to 1st laser beam L1, Pass the grating G, partial reflection is carried out by 1st 
beam splitter BS1, and the die do IKKU beam splitter DBS, the collimator C, and the mirror M 
are passed or reflected, respectively, It is condensed by object lens OL1 on optical disc D via 
the aperture restriction aperture R for CD. 

[0018]The catoptric light from optical disc D via object lens OL, aperture restriction aperture R 
for CD, mirror M, collimator C, die do IKKU beam splitter DBS, and 1st beam splitter BS1, 1st 
multi lens ML1 is passed, it enters on 1st photo-diode PD1, and read-out of the information 
recorded by change of this catoptric light on the recording surface for CD of optical disc D is 
made. 

[0019]Also in the optical system for DVD of the optical pickup 101, like the above, the 2nd laser 
diode LD2 to 2nd laser beam L2, Partial reflection is carried out by 2nd beam splitter BS2, the 
die do IKKU beam splitter DBS, the collimator C, and the mirror M are passed or reflected, 
respectively, and it is condensed by object lens OL1 on optical disc D via the aperture 
restriction aperture R for CD. 

[0020]The catoptric light from optical disc D via object lens OL, aperture restriction aperture R 
for CD, mirror M, collimator C, die do IKKU beam splitter DBS, and 2nd beam splitter BS2, 2nd 
multi lens ML2 is passed, it enters on 2nd photo-diode PD2, and read-out of the information 
recorded by change of this catoptric light on the recording surface for DVD of optical disc D is 
made. 

[0021]According to this optical pickup 101, like the optical pickup 100 shown in drawing 14 , the 
laser diode for CD and the laser diode for DVD are carried, and playback of CD and DVD is 
enabled by having each optical system. 
[0022] 

[Processes leading to Inventionjthis invention person can constitute the optical disk system with 
which the wavelength of CD, DVD, etc. differs to such a conventional optical pickup, reduced 



>://www4.ipdl.inpitgo.jp/cgi-bin/tran web cgi eiie?atw _u=http%3A%2F%2Fwww4.i... 2008/08/05 



part mark, was assembled easily, and already proposed the optical apparatus which makes a 
miniaturization and cost reduction possible, and the optical disk unit using it. 
[0023]According to the compatible optical pickup 1a which shows the example and is shown in 
drawing 1 6 , laser diode LD1 for CD (oscillation wavelength of 780 nm) and laser diode LD2 for 
DVD (oscillation wavelength of 650 nm) are carried in drawing 1 6 - drawing 1 9 . 
[0024]Separately this optical pickup 1a, respectively or (namely, discrete) on a common 
substrate, (to namely, monolithic) Have the constituted optical system, adjoin mutually and it is 
formed in parallel, For example, laser diode LD which has 2nd laser diode LD2 which emits the 
laser beam of the wavelength of 1st laser diode LD1 and the 650 nm bands which emit the laser 
beam of the wavelength of 780 nm bands, It is an object for 780 nm bands, and the aperture 
restriction aperture R, object lens OL, the multi lens ML, and photo-diode PD the grating G used 
as transparence, beam splitter BS, the collimator C, and for the mirrors M and CD are allocated 
in the position to 650 nm bands, respectively. The 1st photo-diode that receives the light of 780 
nm bands, and the 2nd photo-diode that receives the light of 650 nm bands adjoin photo-diode 
PD mutually, and is formed in it in parallel. 

[0025]In this optical pickup 1a, the 1st laser diode LD1 to 1st laser beam LI, The grating G is 
passed, and partial reflection is carried out by beam splitter BS, and it passes with the aperture 
restriction aperture R the collimator C and for the mirrors M and CD (reflection), and is 
condensed by object lens OL on optical disc D. 

[0026]The catoptric light from optical disc D via object lens OL, the aperture restriction aperture 
R for CD, the mirror M, the collimator C, and beam splitter BS, The multi lens ML is passed, it 
enters on photo-diode PD (the 1st photo-diode), and read-out of the information recorded by 
change of this catoptric light on the recording surface of optical disc D, such as CD, is made. 
[0027]And in the optical pickup 1a the 2nd laser diode LD2 to 2nd laser beam L2, The same 
course as the above is followed and it is condensed on optical disc D, and that catoptric light 
enters on photo-diode PD (the 2nd photo-diode), and read-out of the information recorded by 
change of this catoptric light on the recording surface of optical disc D, such as DVD, is made. 
[0028]According to this optical pickup 1a, the laser diode for CD and the laser diode for DVD are 
carried, that catoptric light is combined with the photo-diode for CD, and the photo-diode for 
DVD according to a common optical system, and playback of CD and DVD is enabled. 
[0029] Drawing 17 is an important section perspective view of the above-mentioned laser diode 
LD. For example, the semiconductor blocks 13 by which PIN diode 12 as a photo detector for a 
monitor was formed on the height 21a provided in the disc-like pedestal 21 adhere, and the 1st 
laser diode 14 (LD1) and the 2nd laser diode 15 (LD2) are arranged in the upper part. The 
pedestal 1 is penetrated, the terminal 22 is formed, it is connected to the 1st and 2nd above- 
mentioned laser diodes 14 and 15 or PIN diode 12 by the lead 23, and the driving source of each 
diode is supplied. 

[0030] Drawing 18 (a) is an important section top view from a direction vertical to the emission 
direction of the laser beam of the above-mentioned laser diode. 

Drawing 18 (b) is an important section top view from the emission direction of the laser beam of 
a laser diode. 

The 1st laser diode 14 (LD1) and the 2nd laser diode 15 (LD2) are arranged discrete in the upper 
part of the semiconductor blocks 13 in which PIN diode 12 was formed. Like drawing 1 8 (c), 
these laser diodes may be arranged at a monolithic so that it may mention later. 
[0031]PIN diode 12 has here the field divided into two, for example, About each of the 1st and 
2nd laser diodes 14 and 15 or LD1, and LD2, perceive the laser beam emitted to the rear (rear) 
side, and the intensity is measured, It is constituted so that APC (Automatic Power Control) 
control which controls the driving current of the 1st and 2nd laser diodes 14 and 15 or LD1, and 
LD2 so that the intensity of a laser beam becomes fixed may be performed. The number of PIN 
diodes 1 2 may be one, without being divided (it switches and usable). 

[0032]The interval d of the laser light emitting part E1 of the 1st laser diode 14 and the laser 
light emitting part E2 of the 2nd laser diode 1 5 is set as the range of about 200 micrometers or 
less (for example, about 100 micrometers). From each laser light emitting part E1 and E2, the 
laser beam L1 of the wavelength of 780 nm bands and the laser beam L2 of the wavelength of 
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650 nm bands are mutually emitted in the same direction (parallel), respectively. 
[0033] Drawing 19 (a) is an important section top view of above-mentioned photo-diode PD. For 
example, the 1 st photo-diode 1 6 that receives the light of 780 nm bands, and the 2nd photo- 
diode 18 that receives the light of 650 nm bands adjoin mutually, and is formed in parallel. 
[0034]Here, the 1st photo-diode 16 has the composition by which 6 division (a1, b1, d, d1, e1, 
f1) was carried out as shown in a drawing. The laser beam of the 780 nm bands emitted from the 
1st laser diode 14, After being divided into three laser beams by the grating G, as shown in 
drawing 1 9 (a), it enters as three spots (S1a, S1b, S1c) on the 1st photo-diode 16 as catoptric 
light from optical disc [, such as CD, ] D through the above-mentioned optical system. 
[0035]The 2nd photo-diode 18 has the composition quadrisected as shown in a drawing (a2, b2, 
c2, d2). Through the above-mentioned optical system, as catoptric light from optical disc [, such 
as DVD, ] D, the laser beam of the 650 nm bands emitted from the 2nd laser diode 1 5 enters as 
the one spot S2 on the 2nd photo-diode 18, as shown in drawing 19 (a). 

[0036]The interval d of the 1st and 2nd photo-diodes 16 and 18, i.e., the interval of the center 
line of the 1 st photo-diode 1 6 and the center line of the 2nd photo-diode 1 8, is set, for example 
as the range of about 200 micrometers or less (for example, about 1 00 micrometers). Here, it is 
set up, for example become equal substantially with the interval of the laser light emitting part 
E1 of the 1st above-mentioned laser diode 14, and the laser light emitting part E2 of the 2nd 
laser diode 15. 

[0037]As mentioned above, by setting up the interval of the laser light emitting part of the 1st 
and 2nd laser diodes, and the interval of the 1st and 2nd photo-diodes, Using a common optical 
member, optical discs, such as CD and DVD, are irradiated with the emitted light of the 1st laser 
diode and the 2nd laser diode, and it becomes possible to enter the catoptric light from an 
optical disc in the 1st photo-diode and the 2nd photo-diode, respectively. 
[0038]In above-mentioned photo-diode PD (the 1st photo-diode 16 and the 2nd photo-diode 
18), the spot S1a of the laser beam which enters as mentioned above, S1b, S1c, the spot 
diameter of S2, a position change, etc. are detectable. 

[0039]Reading of a tracking error signal, a focus error signal, and the information signal recorded 
on the optical disc is performed from the signal acquired by above-mentioned photo-diode PD as 
an optical pickup of an optical disk unit. Extraction of these signals is performed as follows, 
respectively. 

[0040]Namely, in the 1st photo-diode 16, Information signal RF1 recorded on optical discs, such 
as CD, by the following formula (1) can be calculated using the signal a1 acquired in the spot S1a 
of the center section which enters on the 1st photo-diode 16 divided into six, b1, c1, and d1. 
RF1=a1+b1+c1+d1 — (1) 

[0041]Focus error signal FE1 can be obtained with a following formula (2) using the above- 
mentioned signal a1, b1, c1, and d1. 
FE1= (a1+d) -(b1+dO— (2) 

[0042]Tracking error signal TE1 can be obtained with a following formula (3) using the spot S1b 
of the side part which enters on the 1st photo-diode 16 divided into six, and the signals e1 and 
f1 acquired in S1c. 
TE1=e1-f1 —(3) 

[0043]tn the 2nd photo-diode 1 8 on the other hand, Information signal RF2 recorded on optical 
discs, such as DVD, by the following formula (4) can be calculated using the signal a2 acquired in 
the spot S2 of the center section which enters on the 2nd quadrisected photo-diode 1 8, b2, c2, 
and d2. 

RF2=a2+b2+c2+d2 — (4) 

[0044]Focus error signal FE2 can be obtained with a following formula (5) using the above- 
mentioned signal a2, b2, c2, and d2. 
FE2= (a2+c2) -(b2+d2)— (5) 

[0045]it is shown in drawing 1 9 (b) using the above-mentioned signal a2, b2, c2, and d2 — as — 
DPD (phase difference detection; Differential Phase Detection) — tracking error signal TE2 can 
be obtained by law. For example, after phase comparator PC compares the phase of the signals 
a2 and b2 and the signals c2 and d2, add operation processing is performed in adding machine 
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AD, and tracking error signal TE2 is obtained. According to the DPD method, stable tracking 
without offset becomes possible at one spot. 

[0046]In playback/recorder of the optical disc using this laser coupler, a focusing servo is 
applied according to the focus error signal acquired by detecting the focus error signal according 
as mentioned above to the deflection of the upper and lower sides of optical discs, such as CD 
or DVD. A tracking servo is applied according to the tracking error signal acquired by detecting a 
tracking error signal. 

[0047]This laser coupler can carry laser diode LD1 for CD (oscillation wavelength of 780 nm), 
and laser diode LD2 for DVD (oscillation wavelength of 650 nm), and can constitute the 
compatible optical pickup which enables playback of CD and DVD. 

[0048]This laser coupler has 1st laser diode LD1 and 2nd laser diode LD2 which adjoined 
mutually and have been arranged in parallel, and the 1st photo-diode 16 and the 2nd photo-diode 
18 which adjoined mutually and have been arranged in parallel. 

It is not necessary to set the optic axis from the laser diode in which oscillation wavelengths 
differ. Using a common optical member, optical discs, such as CD and DVD, are irradiated with 
the emitted light of 1st laser diode LD1 and 2nd laser diode LD2, and the catoptric light from an 
optical disc is entered in the 1st photo-diode and the 2nd photo-diode, respectively. 
Therefore, there are few part mark, it is assembled easily and a miniaturization and cost 
reduction are more possible than what was shown in drawing 14 and drawing 1 5 . 
[0049] 

[Problem(s) to be Solved by the Invention] Drawing 20 shows the publicly known laser coupler 
which provided laser diode LD as a light emitting device, and photodetector PD1 as a photo 
detector for detection of an RF signal etc. and PD2 on the common substrate 1 1 , and the optical 
pickup is constituted using this. This laser coupler is accommodated in the emitting position by 
the side of an optical disc (not shown) in the cover glass 3 and the package with lambda/4 (or 
lambda/2 board) 50. laser beam L emitted from the emission face of laser diode LD — the slant 
face (minute illuminated face) 20a of the prism 20 — reflection — and a part is penetrated. 
[0050]In this case, the current I and optical power L Qut of laser diode LD have a relation like 
drawing 21 (A). This optical power is monitored by entering outgoing radiation laser beam L' of a 
rear side in the photodetector (PIN-PD) which consists of a PIN diode provided behind the rear 
end face 51 of laser device LD, for example like drawing 20 , This is used as a monitor of the 
optical power of laser beam L emitted from the front surface 52. 

[0051]However, when there is generally temperature dependence in the wavelength of the light 
emitted from a laser device and PIN-PD is arranged by the inclining state to the emission 
direction of a laser beam, the reflectance of the surface-protection film is also temperature- 
dependent, and changes also with wavelength of incident light. 

[0052]This is explained in detail. First, when the temperature of a system rises and the 
temperature change of the detect output (Imon) of PIN-PD shows the right characteristic, the 
optical power of PIN-PD increases like drawing 21 (B). At this time, the wavelength of laser 
beam L (U) becomes long by the rise in heat of laser LD, and, generally there is about 0.25nm/** 
of temperature dependence. 

[0053]If the wavelength of the emitted light of laser increases to lambda 1 ->lambda 1 ' at this time, 
If the end face protective films 53, such as alumina, are set up so that the reflectance R in a 
laser end may increase like drawing 21 (C) (a penetrated part decreases like) for example, When 
the outgoing radiation intensity from the end face by that PIN-PD has positive temperature 
characteristics and a laser wavelength becoming long decreases, What is necessary will be for 
these to offset each other as a whole, and for APC to function as always becoming fixed 
outgoing radiation intensity to a temperature change, to always obtain the optical power of fixed 
PIN-PD to a temperature change, and just to monitor this (refer to the patent No. 2663437 
gazette). 

[0054] however, if it is going to apply such art to the 2 waves of **** laser (namely, light source 
which provided laser diode LD1 from which wavelength differs, and LD2) shown in drawing 1 6 - 
drawing 19 , the following problems will occur. 
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[0055]For example, also in two-wave laser, since it is not common to operate two different laser 
simultaneously, at least one PIN-PD for a monitor is shared in many cases. However, since the 
wavelength between laser devices differs mutually, it is not easy to make the temperature 
characteristics of two laser into an inverse characteristic (outgoing radiation strength reduction 
which offsets the temperature characteristics of PIN-PD) in a similar manner to different 
wavelength generally. 

[0056]Namely, the reflection film (the above-mentioned protective film 53) of a laser end, As 
opposed to the laser beam of wavelength (for example, lambda^SOnm, lambda 2 =650nm) which 
is mutually different since laser is small and it can form only by one kind of thickness, It is 
because reflectance differs and the direction of change of the reflectance in the end face is not 
necessarily regularity to the wavelength variation of the emitted light by the temperature change 
of laser like drawing 22 (d in a figure is the thickness of a protective film) (usually is not constant 
rather). 

[0057]This invention was made in view of the problem like ****, and is ****. The purpose is to 
provide the optical apparatus like the laser coupler which can obtain the output which always 
offset temperature characteristics and was stabilized to the light of arbitrary wavelength, and 
the optical disk unit using this, even when monitoring the laser device of ** by PD of identical 
property. 

[0058] 

[Means for Solving the Problem]Namely, this invention is juxtaposed in the direction to which 
two or more light emitting devices which emit several mutually different lights, respectively 
intersect an optical emission direction, In an optical apparatus with which two or more photo 
detectors which irradiate information recording media, such as the shape of a disk, with said two 
or more lights, and receive the catoptric light, respectively are provided, and an optical disk unit 
using this, An optical means from which reflectance or transmissivity to at least one emitted 
light changes with temperature among emitted light of two or more of said light emitting devices 
starts an optical apparatus and an optical disk unit providing into an optical path between a light 
emitting device of said plurality, and said two or more photo detectors. 

[0059]. According to this optical apparatus and optical disk unit, about at least one emitted light, 
reflectance or transmissivity changes with temperature among each emitted light of two or more 
light emitting devices. (For example, reflectance increases at the time of a rise in heat) Since an 
optical means of a reflection film etc. is established into an optical path between two or more 
light emitting devices and two or more photo detectors, Even if it uses several mutually different 
light emitting devices, As it mentioned above to change (for example, wavelength should increase 
at the time of a rise in heat) of the physical properties of the emitted light about a light emitting 
device which emits emitted light of another side among the above-mentioned emitted light, when 
an end face protective film etc. are set up offset the temperature characteristics of an element 
for a monitor like PIN-PD, About a light emitting device which cannot be offset by this, either, 
temperature characteristics can be offset as a whole by having the physical properties of an 
optical means of an optical film etc. which are provided in the end face of prism, etc. increasing 
reflectance at the time of a rise in heat. Therefore, even if it uses two or more light emitting 
devices, flexibility of adjustment can obtain increase and always stable output characteristics 
also to physical properties, such as arbitrary wavelength. 

[0060]In an optical apparatus with which a light emitting device to which this invention emits a 
predetermined light, and a photo detector which irradiates information recording media, such as 
the shape of a disk, with this optical outgoing radiation, and receives that catoptric light are 
provided, and an optical disk unit using this, An optical apparatus and an optical disk unit, 
wherein an optical means from which reflectance or transmissivity to said emitted light changes 
with temperature is established into an optical path between said light emitting device and said 
photo detector are also provided. 

[0061]. According to this optical apparatus and optical disk unit, reflectance or transmissivity to 
emitted light changes with temperature. (For example, reflectance decreases at the time of a 
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rise in heat) Since an optical means of a reflection film etc. is established into an optical path 
between a light emitting device and a photo detector, When an end face protective film etc. are 
set up offset the temperature characteristics of an element for a monitor like PIN-PD as it 
mentioned above to change (for example, wavelength should increase at the time of a rise in 
heat) of the physical properties of the above-mentioned emitted light, Each other can be offset 
by reduction etc. of incidence light income by reduction of reflectance which described above 
the temperature characteristics (an output should increase at the time of a rise in heat) of photo 
detectors, such as an RF signal, even if it is a singular light emitting device, temperature 
characteristics as the whole can be offset, and always stable output characteristics can be 
obtained. 
[0062] 

[Embodiment of the Invention]In the optical apparatus and optical disk unit of this invention, It is 
desirable to provide the optical film from which the reflectance or transmissivity to the emitted 
light of one, the reflectance to other emitted light, or transmissivity changes with temperature to 
an opposite direction mutually among the emitted light of two or more of said light emitting 
devices into said optical path as said optical means. 

[0063]in this case, said two or more light emitting devices (or said predetermined light emitting 
device) and each of such emitted light — a spectrum — leading to the irradiation object like said 
disk-like information recording medium via a field — and this catoptric light — said spectrum — 
with the optical member for leading to said two or more photo detectors (or said photo detector) 
from a field. It is good to constitute said photo detector as an optical coupler formed on the 
common base, and to provide said optical film in the aforementioned part illuminated face. 
Especially this optical coupler is good to be contained in the optical pickup of an optical disk 
unit. 

[0064]Emit said two or more lights as an outputted ray, respectively from the 1st end face of 
two or more of said light emitting devices, and two or more monitor light is emitted from the 2nd 
end face, respectively, It has a photo detector for a monitor which detects said monitor light in 
order to control the intensity of said outputted ray, The protective film which shows reflectance 
or transmissivity from which the temperature dependence characteristic of the intensity and the 
temperature dependence characteristic of the detecting output of said photo detector for a 
monitor turn into an inverse characteristic mutually about the monitor light of one among said 
two or more monitor light is formed in said 2nd end face, It is good for said monitor light of 1 to 
correspond to said emitted light of 1, and for the reflectance or transmissivity of said optical film 
to the emitted light besides the above corresponding to other monitor light to change with 
temperature, and to offset the temperature dependence characteristic about emitted light 
besides the above. 

[0065]Said two or more light emitting devices emit the laser beam of mutually different 
wavelength, for example, are good to be constituted as two-wave laser. 
[0066]Emit said predetermined light as an outputted ray from the 1st end face of said light 
emitting device, and monitor light is emitted from the 2nd end face, It has a photo detector for a 
monitor which detects said monitor light in order to control the intensity of said outputted ray, It 
is good to form in said 2nd end face the protective film which shows reflectance or 
transmissivity from which the temperature dependence characteristic of the intensity of said 
monitor light and the temperature dependence characteristic of the detecting output of said 
photo detector for a monitor turn into an inverse characteristic mutually. 
[0067]Hereafter, the desirable embodiment of this invention is described about a drawing. 
[0068] Drawing 4 (a) is an explanatory view showing the outline composition of the laser coupler 
1a concerning this embodiment. The crevice of the 1st package member 2 is loaded with the 
laser coupler 1a, and it is closed by the 2nd transparent package member 3, such as glass. 
[0069] Drawing 4 (b) is an important section perspective view of the above-mentioned laser 
coupler 1 a. For example, on the integrated circuit substrate 1 1 which is a substrate which cut 
down the single crystal of silicon, The semiconductor blocks 13 in which PIN diode 12 as a photo 
detector for a monitor was formed are arranged, The monolithic laser diode 14a which carries 1st 
laser diode LD1 and 2nd laser diode LD2 on 1 chip as a light emitting device on these 
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semiconductor blocks 13 is arranged. 

[0070]The 1st photo-diode 16 of anterior part and the 1st photo-diode 17 of the rear which 
receive the light of lambda^SO nm band in this embodiment, for example, The 2nd photo-diode 
18 of anterior part and the 2nd photo-diode 19 of the rear which receive the light of 
lambda 2 =650 nm band are formed under the prism 20 fixed on the substrate 11. 
[0071]Here, as shown in drawing 5 , it has the composition by which the 1st photo-diode 16 of 
anterior part was quadrisected (a1, b1, c1, d1), and the 1st photo-diode 17 of the rear was also 
quadrisected (i1, j1, k1, 11). 

[0072]1st laser diode LD1 is mounted on the block 13 fixed on the substrate 11, The laser beam 
L1 of the 780 nm bands emitted from this laser diode is reflected in the part illuminated face 20a 
of the prism 20, and also through the above-mentioned optical system as catoptric light from an 
optical disc (CD), It enters as every one spot S1a and S1b through the prism 20 on anterior part 
and the 1 st photo-diode 1 6 and 1 7 of the rear. 

[0073]8 division (a2, b2, c2, d2, e2, f2, g2, h2) of the 2nd photo-diode 18 of anterior part is 
carried out, and the 2nd photo-diode 19 of the rear has the composition quadrisected (i2, j2, k2, 
12). 

[0074]The laser beam L2 of the 650 nm bands emitted from 2nd laser diode LD2 also enters as 
every one spot S2a and S2b as catoptric light from an optical disc (DVD) through the above- 
mentioned optical system on anterior part and the 2nd photo-diode 1 8 and 1 9 of the rear. 
[0075]The interval of the interval of the 1st above-mentioned photo-diode 16 of anterior part 
and the 2nd photo-diode 1 8 of anterior part, the 1 st photo-diode 1 7 of the rear, and the 2nd 
photo-diode 19 of the rear is set, for example as the range of about 200 micrometers or less (for 
example, about 100 micrometers). Here, it is set up, for example become equal substantially with 
the interval of the laser light emitting part E1 of above 1st laser diode LD1, and the laser light 
emitting part E2 of 2nd laser diode LD2. 

[0076]As mentioned above, by setting up the interval of the laser light emitting part of the 1st 
and 2nd laser diodes, and the interval of the 1st and 2nd photo-diodes, Using a common optical 
member, optical discs, such as CD and DVD, are irradiated with the emitted light of the 1 st laser 
diode and the 2nd laser diode, and it becomes possible to enter the catoptric light from an 
optical disc in the 1st photo-diode and the 2nd photo-diode, respectively. 

[0077]In the above-mentioned photo-diode (the 1st photo-diode 16 and 17 of an order part, and 
the 2nd photo-diode 18 and 19 of an order part), the spot diameter of the spot S1a of the laser 
beam which enters as mentioned above, S1b, S2a, and S2b, a position change, etc. are 
detectable. 

[0078]When the optical pickup of an optical disk unit is constituted using this laser coupler, 
reading of a tracking error signal, a focus error signal, and the information signal recorded on the 
optical disc is performed from the signal acquired by above-mentioned photo-diode PD. 
Extraction of these signals is performed as follows, respectively. 

[0079]Namely, in the 1st photo-diode 16 and 17 of an order part, Using the spot S1a which 
enters on the 1st photo-diode 16 and 17 of a part before and after quadrisecting, respectively, 
the signal a1 acquired in S1b, b1, d, d1, i1J1, k1, and 11, with a following formula (6). Information 
signal RF1 recorded on optical discs, such as CD, can be calculated. 
RF1=a1+b1+c1+d1+i1+j1+k1+l1 — (6) 

[0080]Focus error signal FE1 can be obtained with a following formula (7) using the above- 
mentioned signal a1, b1, d, d1, i1, j1, k1, and 11. 
FE1 [(a1+d1)-(b1+d)] 
-C(i1+H)-Gl + k1)]--(7) 

[0081]Tracking error signal TE1 can be obtained with a following formula (8) using the above- 
mentioned signal a1, b1, d, d1, i1, j1, k1, and 11. 
TE1=[(a1+b1)-(c1+d1)] 
+[(i1+j1)-(k1+H)]-(8) 

[0082]In the 2nd photo-diode 18 and 19 of an order part on the other hand, The spot S2a which 
enters on the 8 2nd photo-diode 18 and 19 of a part before and after dividing and quadrisecting, 
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respectively, Information signal RF2 recorded on optical discs, such as DVD, by the following 
formula (9) can be calculated using the signal a2 acquired in S2b, b2, c2, d2, e2, f2, g2, h2, i2, j2, 
k2, and 12. 

RF2=a2+b2+c2+d2+e2+f2+g2+h2 +i2+j2+k2+l2 — (9) 

[0083]Focus error signal FE2 can be obtained with a following formula (10) using the above- 
mentioned signal a2, b2, c2, d2, e2, f2, g2, h2, i2, j2, k2, and 12. 
FE2= Ka2+d2+e2+h2) - (b2+c2+f2+g2)] 
-Ki2+l2)-G2+k2)]-(10) 

[0084]Using the signal a2 acquired by the 2nd photo-diode 18 of anterior part, b2, c2, d2, e2, f2, 
g2, and h2, as shown in below-mentioned drawing 10 (b), DPD (phase difference detection; 
Differential Phase Detection) — tracking error signal TE2 can be obtained by law. For example, 
in 1st adding machine (broadband) AD1, perform add operation processing of the signals a2 and 
b2, the signals c2 and d2, the signals e2 and f2, and the signals g2 and h2, and with phase 
comparator PC. After comparing the phase of the sum signal of a sum signal with the signals a2 
and b2, and the signals c2 and d2, and the sum signal of a sum signal with the signals g2 and h2, 
and the signals e2 and f2, add operation processing is performed in 2nd adding machine AD2, and 
tracking error signal TE2 is obtained. According to the DPD method, stable tracking without 
offset becomes possible at one spot. 

[0085]In playback/recorder of the optical disc using this laser coupler, a focusing servo is 
applied according to the focus error signal acquired by detecting the focus error signal according 
as mentioned above to the deflection of the upper and lower sides of optical discs, such as CD 
or DVD. A tracking servo is applied according to the tracking error signal acquired by detecting a 
tracking error signal. 

[0086]This laser coupler can constitute the compatible optical pickup which carries laser diode 
LD1 for CD (oscillation wavelength of 780 nm), and laser diode LD2 for DVD (oscillation 
wavelength of 650 nm), and enables playback of CD and DVD. 

[0087]And 1st laser diode LD1 and 2nd laser diode LD2 which this laser coupler adjoined 
mutually and have been arranged in parallel, It has the 1st photo-diode 16 and 17 of a part 
before and after adjoining mutually and having arranged in parallel, and the 2nd photo-diode 18 
and 19 of an order part, It is not necessary to set the optic axis from the laser diode in which 
oscillation wavelengths differ. Optical discs, such as CD and DVD, are irradiated with the emitted 
light of 1st laser diode LD1 and 2nd laser diode LD2 using a common optical member, The 
catoptric light from an optical disc is entered in the 1 st photo-diode 1 6 and 1 7 of an order part, 
and the 2nd photo-diode 18 and 19 of an order part, respectively. Therefore, there are few part 
mark, it is assembled easily and a miniaturization and cost reduction are more possible than what 
was shown in drawing 14 and drawing 15 . 

r0088] Drawing 1 shows the expanded sectional view of the laser coupler by this embodiment. 
That is, the laser coupler which provided the photodetector 16 as a photo detector for detection 
of two or more laser diode (here two) LD1, LD2, an RF signal, etc., and 17, 18 and 19 on the 
common substrate 1 1 is shown, and the optical pickup is constituted using this. This laser 
coupler is accommodated in the emitting position by the side of an optical disc (not shown) in 
the cover glass 3 and the package with lambda/4 (or lambda/2 board) 50. the laser beam L1 and 
L2 which were emitted from the emission face of laser diode LD1 and LD2 — the slant face 
(minute illuminated face 20a) of the prism 20 — reflection — and a part is penetrated. 
[0089]As actually shown in drawing 2 . a beam splitter (PBS) film is formed in the part illuminated 
face 20a of the prism 20, an outgoing radiation laser beam is reflected, and this is that (s- 
polarized light -> p-polarized light) which a polarization direction rotates about 90 degrees by 
going and return to an optical disc, By setting the characteristic of a polarization PBS film as ps 
reverse, detection equivalent to wavelength plate 50 addition-before is attained. 
[0090]Although the composition of the above laser coupler is the same as that of what was 
shown in drawing 20 , what should be observed here — the spectrum of the prism 20 — a 
reflection film (for example, a SiO system.) specific on the field 20a The outgoing radiation laser 
beam L1 of two-wave laser LD1 which the TiO system 54 was formed and was mentioned above 
by this at the time of a rise in heat, and LD2, the inside of L2, It is constituted so that the 
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reflectance of the laser beam L2 (lambda 2 =650nm) of another side may increase at the same 
time the reflectance of one laser beam L1 (lambda^SOnm) decreases. With this, the protective 
films 53, such as same alumina, were formed in the end face by the side of the monitor of laser 
diode LD1 and LD2, and the temperature characteristics about the above-mentioned laser beam 
L1 are set off against having mentioned above to PIN-PD to it. 

[0091 ]As mentioned above, the optical power of laser diode LD1 and LD2, To the photodetector 
12 (PIN-PD) which consists of a PIN diode provided behind the rear end face 51 of a laser 
device, outgoing radiation laser beam L1' of a rear side, It is monitored by entering L2' and this is 
used as a monitor of the laser beam L1 and the optical power of L2 emitted from the front 
surface 52. 

[0092]However, when there is generally temperature dependence in the wavelength of the light 
emitted from a laser device and PIN-PD was arranged by the inclining state to the emission 
direction of a laser beam, the reflectance of the surface-protection film is also temperature- 
dependent, and it mentioned above changing also with wavelength of incident light. 
[0093]Here, the case where temperature rises is considered, the rise of temperature — the 
optical power of PIN-PD12 — increasing (refer to drawing 21 (B)) — the oscillation wavelength 
of laser becomes long. Then, the reflection film 53 of the laser end 51 is near the wavelength 
(lambda^ for example, 780 nm) of laser, and if wavelength becomes long with lambda^lambda^, 
it is made for reflectance to increase it. At this time, the rate which penetrates the intensity of 
laser beam L1' to penetrate since an oscillation wavelength becomes long decreases by a rise in 
heat, and, on the other hand, the optical power of PIN-PD 12 becomes fixed from the optical 
power of PIN-PD 12 becoming large (sensitivity increases) to change of temperature as a whole. 
[0094]In this way, irrespective of the temperature characteristics of laser, if it controls so that 
the optical power of PIN-PD becomes fixed, it is controllable by APC so that the output of laser 
also becomes fixed (this detailed explanation is referring to the patent No. 2663437 gazette). 
[0095]However, in [ as mentioned above ] the two-wave laser like this embodiment, Since laser 
is small and the reflection film 53 of a laser end can be formed only by one kind of thickness, 
mutually different wavelength (for example, lambda^ for example, 780 nm, and lambda — ) [ 2 
and ] For example, reflectance differs to a 650-nm laser beam, and the direction of change of 
the reflectance in the end face does not restrict regularity to the wavelength variation of the 
emitted light by the temperature change of laser, and, usually is not constant rather. 
[0096]This problem was solved as follows in this embodiment. About the laser beam of mutually 
different wavelength (lambda^ for example, 780 nm, and lambda 2 , for example, 650 nm), the 
temperature characteristics of the optical power of PIN-PD at the time of a rise in heat have 
the same relation. Generally from lambda 1 differing in wavelength from lambda 2 , change of the 
reflectance of the laser end to change of wavelength should differ (refer to drawing 22 ). 
Therefore, even if it is able to offset temperature characteristics to the laser beam of 780 nm 
bands, temperature characteristics can be offset to the laser beam of the 650 nm bands which 
are different wavelength. For example, change of as opposed to the increase in wavelength in the 
reflectance R of the reflection film 53 of a laser end shall decrease to the laser beam of 650 nm 
bands. 

[0097]At this time, the laser beam of different wavelength is received and a gap also needs to 
offset temperature characteristics. Then, in different wavelength, temperature characteristics 
can be offset as a whole by, for example, adjusting the thickness of the reflection film 54 of the 
prism end face shown in drawing 1 . 

[0098]Namely, in 650 nm bands, reflectance becomes large about the thickness of the reflection 
film 54 of the prism end face, By setting up so that reflectance may become small with 780 nm 
bands, ( Drawing 3 (b)), As for the laser beam of 650 nm bands (lambda 2 ), the optical power of 
PIN-PD12 increases by a thing with small ( drawing 22) reflectance in a laser end, Since the 
reflected amount of the laser beam L2 by the reflection film 54 of the prism end face increases 
even if it is controlled so that a laser output decreases by APC (though the temperature 
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characteristics of PIN-PD cannot be offset), the amount of this increase will offset the 
decrement of a laser output. 

[0099]As a result, also about the laser beam L2, the temperature characteristics at the time of a 
rise in heat can be offset, and that laser output can be stabilized. Therefore, since it described 
above, even if the protective film 53 of a laser end has wavelength dependency, When the 
reflection film 54 of the prism end face functions as this not affecting the laser output of other 
wavelength, as well as the laser beam LI, temperature characteristics can be offset also about 
the laser beam L2, and the flexibility of the design to arbitrary wavelength increases. 
[01 00] Although the photo-diode 16 for signal detection, and 17, 18 and 19 have the tendency for 
an output to increase at the time of a rise in heat, This output increment about the laser beam 
L1. Can offset each other by reduction of the reflectance of the reflection film 54 of the prism 
end face, and about the laser beam L2. These can be offset by setting up so that the decrement 
of the laser output by APC, and an increased part and photodiode output increment of 
reflectance of the prism end face may become equivalent. [ of the reflection film 54 ] 
[0101]About the reflection film 54 of the prism end face, according to thickness, construction 
material, etc., as shown in drawing 3 (a), (b), (c), (d), and (e), the wavelength dependency of the 
reflectance is various and should just choose a suitable thing out of these. For example, the 
wavelength dependency of reflectance is controllable by various designs, such as cascade 
screen structures, such as thickness of the reflection film 54, construction material, a SiO 
system / TiO systems (a SiO system, a TiO system, etc.), or a film parameter of those. In this 
case, according to it, the laser beam (for example, thing like the above-mentioned laser beam L1) 
used as the object which offsets the temperature characteristics of PIN-PD is chosen. 
[0102]Next, the composition of the laser coupler by this embodiment, an optical pickup, and an 
optical disk unit is explained still in detail. 

r0103] Drawing 6 shows the monolithic laser diode 14a which carries 2nd laser diode LD2 which 
emits the laser beam of the wavelength of 1st laser diode LD1 and the 650 nm bands which emit 
the laser beam of the wavelength of 780 nm bands, for example on 1 chip. 
[0104]For example, the semiconductor blocks 13 in which PIN diode 12 as a photo detector for a 
monitor was formed adhere on the height 21a provided in the disc-like pedestal 21, The 
monolithic laser diode 14a which has 1st and 2nd laser diode LD1 and LD2 on 1 chip in the upper 
part is arranged. The pedestal 21 is penetrated, the terminal 22 is formed, it is connected to 
above 1st and 2nd laser diode LD1, LD2, or PIN diode 12 by the lead 23, and the driving source 
of each diode is supplied. 

r0105] Drawing 7 (a) is an important section top view from a direction vertical to the emission 
direction of the laser beam of the above-mentioned laser diode, and drawing 7 (b) is a sectional 
view in a flat surface vertical to the emission direction of the laser beam of a laser diode. The 
monolithic laser diode 14a which has 1st laser diode LD1 and 2nd laser diode LD2 on 1 chip in 
the upper part of the semiconductor blocks 13 in which PIN diode 12 was formed is arranged. 
[0106]In PIN diode 12, perceive the laser beam emitted to the rear side of 1st and 2nd laser 
diode LD1 and LD2, and the intensity is measured, It is constituted so that APC control which 
controls the driving current of 1st and 2nd laser diode LD1 and LD2 so that the intensity of a 
laser beam becomes fixed may be performed. 

[0107]The above-mentioned monolithic laser diode 14a is explained. As 1st laser diode LD1, n 
type GaAs buffer layer 31, the n type AIGaAs clad layer 32, the active layer 33, the p type 
AIGaAs clad layer 34, and the p type GaAs cap layer 35 have laminated on the n type GaAs 
substrate 30. The stripe which serves as the field 41 insulation-ized by Mr. Fukashi in the middle 
of the p type AIGaAs clad layer 34 from the p type GaAs cap layer 35 surface, and serves as 
current stricture structure is formed. 

[0108]On the other hand, n type GaAs buffer layer 31, the n type InGaP buffer layer 36, n type 
AIGalnP clad layer 37, the active layer 38, the p type AIGalnP clad layer 39, and the p type GaAs 
cap layer 40 have laminated on the n type GaAs substrate 30 as 2nd laser diode LD2. The stripe 
which serves as the field 41 insulation-ized by Mr. Fukashi in the middle of the p type AIGalnP 
clad layer 39 from the p type GaAs cap layer 40 surface, and serves as current stricture 
structure is formed. 
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[0109]The p electrode 42 connects with the p type GaAs cap layers 35 and 40, the n electrode 
43 connects with the n type GaAs substrate 30, and it is formed in above 1st laser diode LD1 
and 2nd laser diode LD2. This monolithic laser diode 14a is being connected and fixed to the 
electrode 13a formed on the semiconductor blocks 13 with solder etc. from the p electrode 42 
side. 

[01 10]The interval d of the laser light emitting part of above 1st laser diode LD1 and the laser 
light emitting part of 2nd laser diode LD2 is set as the range of about 200 micrometers or less 
(for example, about 100 micrometers). From each laser light emitting part, the laser beam L1 of 
the wavelength of 780 nm bands and the laser beam L2 of the wavelength of 650 nm bands are 
emitted in the almost same direction (it is mostly parallel), for example. 

[01 11]On the other hand, the interval between the 1st and 2nd above-mentioned photo-diodes 
16-17 and 18-19 as well as the above is set as the range of about 200 micrometers or less (for 
example, about 100 micrometers), Using a common optical member, optical discs, such as CD 
and DVD, are irradiated with the emitted light of the 1st laser diode and the 2nd laser diode, and 
it becomes possible to combine the catoptric light from an optical disc with the 1 st photo-diode 
and the 2nd photo-diode, respectively. 

[0112]Next, the formation method of the monolithic laser diode 14a which carries above 1st laser 
diode LD1 and 2nd laser diode LD2 on a chip is explained. 

[0113]First, as shown in drawing 8 (a), with for example, epitaxial grown methods, such as an 
organic metal vapor-phase-epitaxial-growth method (MOVPE). N type GaAs buffer layer 31, the 
n type AIGaAs clad layer 32, the active layer (multiple quantum well structure with an oscillation 
wavelength of 780 nm) 33, the p type AIGaAs clad layer 34, and the p type GaAs cap layer 35 
are made to laminate in order on the n type GaAs substrate 30. 

[01 14]Next, as shown in drawing 8 (b), the field which it leaves as 1st laser diode LD1 is 
protected with a resist film (not shown), Wet etching (EC1), such as non-selective etching of a 
sulfuric acid system and AIGaAs selective etching of a fluoric acid system, removes the above- 
mentioned layered product to the n type AIGaAs clad layer 32 in fields other than 1st laser diode 
LD1 field. 

[0115]Next, as shown in drawing 9 (c), with for example, epitaxial grown methods, such as an 
organic metal vapor-phase-epitaxial-growth method (MOVPE). The n type InGaP buffer layer 36, 
n type AIGalnP clad layer 37, the active layer (multiple quantum well structure with an oscillation 
wavelength of 650 nm) 38, the p type AIGalnP clad layer 39, and the p type GaAs cap layer 40 
are made to laminate in order on n type GaAs buffer layer 31. 

[0116]Next, as shown in drawing 9 (d), the field which it leaves as 2nd laser diode LD2 is 
protected with a resist film (not shown), By wet etching (EC2), such as cap etching of a sulfuric 
acid system, 4 yuan selective etching of a phosphoric acid-chloride system, and separation 
etching of a chloride system. The above-mentioned layered product to the n type InGaP buffer 
layer 36 is removed in fields other than 2nd laser diode LD2 field, and 1st laser diode LD1 and 
2nd laser diode LD2 are separated. 

[0117]Next, as shown in drawing 1 0 (e), the portion which serves as a current injection region 
with a resist film (not shown) is protected, The impurity D is introduced by an ion implantation 
etc., the field 41 insulation-ized from the surface of the p type GaAs cap layers 35 and 40 by Mr. 
Fukashi in the middle of the p type AIGaAs clad layers 34 and 39 is formed, and it is considered 
as the stripe used as current stricture structure. 

[01 18]Next, as shown in drawing 1 0 (f), so that it may connect with the p type GaAs cap layers 
35 and 40, So that the p type electrodes 42, such as Ti/Pt/Au, may be formed and it may 
connect with the n type GaAs substrate 30 on the other hand, The n type electrodes 43, such 
as AuGe/nickel/Au, are formed and it is considered as the monolithic laser diode 14a which 
carries 1st laser diode LD1 and 2nd laser diode LD2 of a request on 1 chip through a pelletizing 
process. 

[0119] Drawing 11 shows the composition of the optical pickup using the laser coupler by this 
above-mentioned embodiment. The outgoing radiation laser beam L1 from the 1st and 2nd laser 
diodes built in this laser coupler 1a and L2 are entered into optical disc D, such as CD or DVD, 
via the collimator C, the mirror M, the aperture restriction aperture R for CD, and object lens 



l.inDit.go.iD/cgi-bin/tran web cgi eiie?atw u=http%3A%2F%2Fwww4.i... 2008/08/05 



OL. The catoptric light from optical disc D follows the same course as incident light, returns to a 
laser coupler, and is received by the 1st and 2nd photo-diodes built in a laser coupler. 
[0120]In this laser coupler, it is also possible to divide the 1st and 2nd photo-diodes, as shown in 
drawing 12 . In this case, the field d1 of the 1st photo-diode 16 of anterior part and the fields a2 
and e2 of the 2nd photo-diode 18 of anterior part are communalized, and the signal d1 is 
acquired by adding the signals a2 and e2. The field 11 of the 1st photo-diode 17 of the rear and 
field i2 of the 2nd photo-diode 19 of the rear are communalized. 

[0121]Although the above-mentioned laser coupler 1a carries two-wave laser LD1 and LD2, this 
invention has the same effect with having described above also to the laser coupler, optical 
pickup, and optical disk unit carrying one-wave laser. 

[0122]For example, the same with having explained the above-mentioned laser beam L1, the 
reflection film 53 of the laser end 51 is near the laser wavelength, and if wavelength becomes 
long, when making it reflectance increase, the optical power of PIN-PD12 will become fixed to 
change of temperature as a whole. 

[0123]In this way, irrespective of the temperature characteristics of laser, if it controls so that 
the optical power of PIN-PD becomes fixed, it is controllable by APC so that the output of laser 
also becomes fixed (refer to the patent No. 2663437 gazette for this detailed explanation). 
[01 24]Although it can come, simultaneously the photo-diode 16 for signal detection, and 17, 18 
and 19 have the tendency for an output to increase at the time of a rise in heat, This output 
increment can be offset by [ in which the reflectance of the reflection film 54 of the prism end 
face decreases about a laser beam ] setting up like (the amount of incidence to a photo-diode 
decreases, and that output decreases). 

[0125]As mentioned above, although the embodiment explained this invention, this invention is 
not limited to these embodiments at all. 

[0126]For example, it is also possible for it not to be limited to a laser diode but to use a light 
emitting diode (LED) as a light emitting device used for this invention. 

[0127]The luminous wavelength of the 1st and 2nd laser diodes is not limited to 780 nm bands 
and 650 nm bands, and can be made into the wavelength adopted as other optical disk systems. 
That is, the optical disk system of other combination other than CD and DVD is employable 
using the combination of various wavelength. 

[0128]Even if wavelength is the same, the light from which power differs, and the light from 
which a polarization direction differs may be used. The wavelength of the light from which 
physical properties differ, etc. are good also not only as two kinds but more than it. When two or 
more lights are more than three kinds or it, the reflectance to two kinds of the light can provide 
the optical film which changes with temperature, for example. 

[0129]The PIN diode for performing APC control is good also as composition formed on the 
integrated circuit substrate in which the 1st and 2nd photo-diodes are formed. In this case, it is 
preferred to have composition which changes the composition of prism, takes out a part of 
emitted light of the front-side of the 1st and 2nd laser diodes, and is combined with a PIN diode. 
Reading of a regenerative signal, and tracking and a focus error signal may be performed as 
drawing 20 described. 

[0130]Although the reflectance of the reflection film 54 of the prism 20 mentioned above can be 
increased or decreased to the laser beam of the wavelength of 1 at the time of a temperature 
change and it can be made to decrease or increase to the laser beam of other wavelength at the 
time of a temperature change, even if it carries out a temperature change about the laser beam 
of other wavelength, reflectance does not need to change. Even if it constitutes so that the 
optical means of not only change of the reflectance of such an optical film but an optical film 
etc. may have physical properties which produce a transmittance change (increase or reduction 
of transmissivity) at the time of a rise in heat, temperature characteristics can be similarly set 
off against having mentioned above. In this case, what may be a translucent plate etc. of the 
above-mentioned physical properties arranged, for example in an optical path, or formed the 
optical film of the above-mentioned physical properties in the translucent plate may be sufficient 
as an optical means. 

[0131]As shown in drawing 13 , it is good also as the laser coupler 1b considered as the 
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composition which produces the laser diodes 14 (LD1) and 15 (LD2) independently (namely, 
discrete), and mounts each. 

[01 32]In addition, various patterns of a photo-diode, layouts, etc. may be changed and are good 

also as detector structures other than a diode. 

[0133] 

[Function and Effect of the Invention]. As this invention was mentioned above, about at least 
one emitted light, reflectance or transmissivity changes with temperature among the emitted 
light of two or more of said light emitting devices. (For example, reflectance increases at the 
time of a rise in heat) Since the optical means of a reflection film etc. is established into the 
optical path between two or more light emitting devices and two or more photo detectors, Even 
if it uses several mutually different light emitting devices, when an end face protective film etc. 
are set up offset the temperature characteristics of the element for a monitor to change (for 
example, wavelength should increase at the time of a rise in heat) of the physical properties of 
the emitted light about the light emitting device which emits the emitted light of another side 
among the above-mentioned emitted light, About the light emitting device which cannot be offset 
by this, either, temperature characteristics can be offset as a whole by having the physical 
properties of the optical means of the optical film etc. which are provided in the end face of 
prism, etc. increasing reflectance at the time of a rise in heat. Therefore, even if it uses two or 
more light emitting devices, the flexibility of adjustment can obtain increase and always stable 
output characteristics also to physical properties, such as arbitrary wavelength. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline sectional view of the laser coupler by an embodiment of the invention. 
[Drawing 2] It is an expanded sectional view of **** prism. 

[Drawing 3] It is a graph which shows several kinds of wavelength dependency of the reflection 
film of **** prism. 

[Drawing 4] They are a perspective view (a) of the package of a **** laser coupler, and a 
perspective view (b) of the laser coupler. 

[Drawing 5] It is a block diagram (b) for explaining the important section top view (a) and the DPD 
method of a **** photo-diode. 

[Drawing 6] It is an important section perspective view of a **** laser diode. 
[Drawing 7j lt is a sectional view (b) in the important section top view (a), the emission direction, 
and perpendicularly the emission direction of the laser beam of a **** laser diode is shown. 
[Drawing 8] It is a sectional view showing the manufacturing method of a **** laser diode at 
process order. 

[Drawing 9] It is a sectional view showing the manufacturing method of a **** laser diode at 
process order. 

[Drawing 10] It is a sectional view showing the manufacturing method of a **** laser diode at 
process order. 

[Drawing 11] It is an outline lineblock diagram of an optical pickup using a **** laser coupler. 
[Drawing 12] It is an important section top view of the modification of a **** photo-diode. 
[Drawing 13] They are a perspective view (a) of other packages of a **** laser coupler, and a 
perspective view (b) of the laser coupler. 

[Drawing 14] It is an outline lineblock diagram of the optical pickup by a conventional example. 
[Drawing 15] It is an outline lineblock diagram of the optical pickup by other conventional 
examples. 

[Drawing 16] It is an outline lineblock diagram of the optical pickup which this invention person 
already proposed. 

[Drawing 17] It is an important section perspective view of a **** laser diode. 
[Drawing 18] It is an important section top view (c) showing the emission direction of the laser 
beam of the important section top view (a) showing the emission direction of the laser beam of a 
**** laser diode, the important section side view (b) by the side of the outgoing radiation, and 
other laser diodes. 

[Drawing 19] It is a block diagram (b) for explaining the important section top view (a) and the 
DPD method of a **** photo-diode. 

[Drawing 20] It is an outline sectional view of a laser coupler. 

[Drawing 21] They are an I-V characteristic figure (A) of the photo-diode for a **** monitor, its 
I-V characteristic figure at the time of a temperature change (B), and a temperature profile (C) 
of the reflectance of a laser end. 

rD rawing 22] It is a graph which shows the wavelength dependency of the reflectance of the laser 
end in the case of using 2 waves of **** laser. 
[Description of Notations] 
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1a, 1b — A laser coupler, 11 — An integrated circuit substrate, 12 — PIN diode, 13 — 
Semiconductor blocks, 14, LD1 — The 1st laser diode, 14a — Monolithic laser diode, 15 LD2 — 
The 2nd laser diode, 16 — The 1st photo-diode of anterior part, 17 — The 1st photo-diode of 
the rear, 18 — The 2nd photo-diode of anterior part, 19 — The 2nd photo-diode of the rear, 20 
— Prism, a 20a— part illuminated face, 51, 52 [ — Laser diode, ] — The end face, 53 — An end 
face protective film, 54 — A reflection film, LD PD1, PD2 — A photo-diode, E1, E2 — Laser 
light emitting part, BS — A beam splitter, G — A collimator, the aperture restriction aperture for 
R— CD, ML [ — A mirror, OL / — An object lens, D / — An optical disc, L / — A laser beam, 
L1 / ~ The 1st laser beam, L2 / — The 2nd laser beam, PC / — A phase comparator, AD / — 
An adding machine, SI a, S1b, S2a, S2b / — Spot ] — A multi lens, PD — A photo-diode, G — A 
grating, M 



[Translation done.] 
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*>, rV^^y-h(-) BfitfcffillfcEfJSftfcDVD 

[ooi 6] r©£7t^tfc^-c, -3$<D#Wm 

*^LT*3!9, ^V^n^s^lf-i^T'y y 

*DBS, ny^-^C, 5 7-KRtWftU^XOL 

ttTVNSfcfcfC, CDfflOBP|||R7/<-f-+RW:D 
[0 0 17] roi5K*J«*ixfc*tfy^7y^l 0 

l li'-fftLitt, ^u-TV^GSrSifi 

L, »ltr-A*:/y y*BSlfcJ:oTH*EW<S 

?C, 3 7*-Mfr*;h^fr»«fca^ttfiatLT, CD 
fflWPttH7/'«-f-+RSr^t-CJt*^^X0L It J: 

[o o 1 8] jt^-f^^D^feoKWjttt, Wkisy* 
OL, CDJBBnlMIB7/<-f-+R, 5 y ^ 

-*C, *V ?n^7?lf-A77°y y*DB Sfcitf 
01t"-A^7°yy^BSl?r^LT, |l7;l/fl/y 
XMLl£«SU £17* W*-KPD1±£A 

[0 0 19] tfcftt 0 ytTyZfl 0 l©DVDffl3fc^ 
^£:}o^Tt>, ±iat^t, f!2U-lW*-KL 
D2HO»2l^-f3tL2tt, ^2lf-A^7'y y9 

7"yy^DBS, ny^-^c, 5 
il&^ttEttLT, CDjB©Wn1HHi7/<-7-*Rfc 

[0 0 2 0] ft7M7 7D^f>©Kfcbfett, »*uyX 



(4) #12 0 0 1 -2 5 0 2 5 4 

6 

OL, CDffl§|qaPl7/N-9 1 ^R, $7-M, 
-*C, ^^n^y^t'-A^7°y y^DBSfcii; 
^2 t*-A7,7°y y^BS 24r^tT, l2v/^wy 
XML2.£i§ilU *$2 7* W)J--KPD2±fcA 

[0 0 2 1] r0#l?y*7y7'lOlfc.fciU£, 01 
4fc*Lfc#fcTy*7y7'l OOiPOlit, CDfflCk 

-if k i d vDfflo f *y vmm 

[0 0 2 2] 

V7V7\ZMU CD^DVD4if©igS©S*53te7* 
^^WrA £#j&-f 5 r t # WTffc o * , ffiA^ ' 

*Tftlfct5ft¥£1t&lH:ft£JB^fcft7V 7^i« 

[0 0 2 3] Hi 6 -ill 9ttt, *©-0Sfc*U m 
20 1 6 y^7>7t tfy^Ty/l a t ifttf , 

CDffi© U-Vfyf jr— KLD 1 7 8 0 n 

m) tDVDffl©U-if^V^-KLD2 Mfeg6 

5 0nm) trJWtl/0^<5, 

[0 0 24] r©3tf y^7y7*l att N 

t (BP*>, rV^y-Mc) awi#is©£«±ic 

V^B»LT3fe5IIlC»l*SJl, WaJf 7 8 0 nm^©$ 
*©u-1f3t*rfflit1-5»l u-iW;*— KLD 1 1 

6 5 0 nm^©SS©l/-f s 7t^l±ilt1-5^2 l/-if'^ 
30 -f*-KLD2Sr*t5^— f^V^-KLD, 7 80 

n mfffl-Cfeo T 6 5 0 n mff t^LTfiil L i: 4 5 
^u-r^>^G, t'-AX/P^BS, n!)^^ 
C, $7-M, CDffl©HP$IJP57/^^-YR, 
yXOL, v/^i/yXML, &tf7* h^-f:*-— KP 
D^-?rtimg)f£©&S[-ia^$^T^5 0 7* h^V 
t-KPD|:il, 7 8 0nmiF©*«rg3t-r5*17* 
Wrf— Kt, 6 5 0nmf©^*t5f2 7^ 

[00 2 5] Z.<»%*y9Tv"f\ alOS^T, Hi 1/ 
40 — jf^*-KLDli»bO|5l U— If^Lltt, ^> 
y^G^riiiit, t'-A77y y^BStioT 
HBSWSii* ^y^-^c, $7-MRO«CDffl©H 
PMK7/<-f--Y'Riail (Sit) LT, Mfauyxo 

[0 0 2 6] 7trV7^D^?)©Slt)ttt, ftmwX 
OL, CDfflMP$IJP57^-^^R, 5 7-M, np^ 
-^C^lf-A77*y y^BS^lt, v/Vfl/y 
XML^aiiL, 7^-h^Vi--KPD (Il7th^' 

50 D ft ¥<D%TJ 7 * D©fB^ffi±lcE® £tlfcfif ^©Sc 



[0 0 2 7] LT, ftf v9Ty 7 1 a {Cfc^T, 0 
2 K L D 2 a> f, ©Jg 2 U-f * L 2 fc , 

±E^Cg&£i!koT*^*?D±(C*ft£;ft,, * 

K) ±^Att£ft, r©K*f*©aEfttJ:0, DVD* 
if ©ftfV D (Df5^ffi±(ifS^ $ ftfdf fB©Sc^aj 

[0 0 2 8] r©ftt°;/^7y7l af^4tU4, CDi 
© u-iW KiDVDffl© u-if *V KSrflSf 

^^-KiDVDffl(D7^ K(d£££i£, 
CDtDVD<DB4^Blfg(CL-CV^o 
[0 0 2 9] H17S, ±.fZ<DU—??s(t- KLD© 

P I N ^ ;t- K 1 2 $ ftfc Wfc7 
^Bt£*k *o±»K:JSl u-lW:*— Kl 4 (L 
Dl) ifS2t^-f;?y*-Kl 5 (LD2) 

X# 9 , y-K23t±9 ±E©H 1 RtfK 2 if ^ 
-Y K 1 4 , 15, j$^liP I K 1 2 (dg 

[0 0 3 0] 118 ( a ) f4, ±|E© U-f ^-f*- K 

© i^-ifft©ffi£t2ffS] i SK4*Sid» 6 osaffiBHT? 

*fc018 (b) (4, U-f?'4*-V<DU-f 
*oaW*lfil*»boK»¥iifH"e*)5. P I N^V*- 
Kl 2##fifc£iXfc¥*Mfc/n 1 3©±|"Jfc:»l 1/ 
— f^^--Kl 4 (LDl) i:f2U-f.^t-F 
15 (LD2) ^T-f^^y-McES^nTV^o - 
ftib©^-iW;*--Kl4, mi 8 (c) ©4 5i-> t 

[ 0 0 3 1 i P I N X— K 1 2 14, Mii3 

2o|c:^£ixfc«'**-frU » 1*5 .to** 2 u-if^ 

^;fr-Kl4, 15XI4LD1, LD2©W*?*U;:o 

v*-c\ yr \mz.m$htzv- -f^m^u 

\C% 1 RXm 2 \^-f?<< t- K 1 4 , 1 5 XI4 L D 
1 , L D 2 ©iitbli^E§r$IJiI1-5 A P C (Automatic Po 
wer Control) ffilft^fcilS i 5 fc»^cS*XTV^5. 
P I N^V^-Kl 2(4, ^SJS^-ftloTtiV^ 

[ 0 0 3 2 ] 0 1 u-iW K l 4 © u-if %m 

2 (DfflM d lW\Z-lf 2 0 0 n mS££*T0$61B (flfctf 

1, E2i^l±, *ft€i">0l;*.tf7 8 0 nmfiDSftffl 
U-lf ft LlR065On m?$©fcB:© l^-if ft L2# 

SW^-©2f|nl (¥?t) i-a5«$n5 0 



(5) #12 0 0 1 -2 5 0 2 5 4 

8 

[0 0 3 3] 01 9 (a) (4, ±f2©7 * h *- K 
PD©giM0X&5 o Mx.14, 7 8 0 nm|©K 
5*1*5*1 7* h^>f*- Kl 6i\ 6 5 0 nmfO 

*?t$3ti-5*2 7*b^>r-*— ki 8 tft^mm 

[0 0 3 4] Bi7th¥4^~h'i 6t40ffi 

\Z&+i:5\C6£m (a 1, b 1, c 1, d 1, el, 
f 1) ZtHtmtfl&GLX^Z. 01 u-iW*- K 
1 4frbtiiftt£init7 8 0nm^©U-ifftf4, 
10 T4l/?G\ZX3*<Dl'—f%\Z.ftm£t[,1t& > ±!Eft 
^"rST, CDft^©ftTV^D^b©Kttfti:L 
T, 019 (a) ^t4 5!^17i- h^V^-Kl 
6±K3o0^yF (Sla, Sib, Sic) it 

[0 0 3 5] tit, %27*Yf4ih-Yl 8140-glc 

TfitlO^Aftm (a 2, b2, c2, d 2) tStltm 

mtLx^z. i?2u-iw^-Ki sfrbmz 

tilt 6 5 0 nm$©W-?fttt, ±!Eft^£g-C, D 
VDftifOJtf'-f^^D^feORltJtfcL-Cx 019 
20 (a) l^t451^27^-f^V^-Kl 8±Hlo 
©X*V fS2 b LTAlttSo 
[0 0 3 6] %lRT$%i27* h^^-Kl 6, 18 
©UfllSx 1"*^ *, , filx:(4*0 17*h¥'4 3— K 1 6 © 
-f-i6»fc*2 7* h^i"-Kl 8©-f-&fc£0|fflid 
i4, Mt(42 0 0 m mSkfiJlT©<6i8' (^Jx:f4 1 00/j 

m@^) id^-t^^So rr-e(4, mm, ±1E©*1 

^-if^ K 1 4 © U-f *ititfg|5E 1 t ^ 2 V- 
if -4— K l 5 © T^ffiltgp E 2 t ©F^H t Hff 

30 [0 0 3 7] ±|E© 4 5 IC % 01 XO ? 0 2 * 

^^-K©^l^St5ri:(c4i3, *a©*^jj 
MlrfflV^, ilv-W^- FWI2 Wif>V 

2 7* h -t- K^ft€tiAW£it:5 r i d^BT 

[0 0 3 8] ±fa©7^- YM*— KPD (fl7*h 
^ K 1 6 RTf% 27* W4t—h'l 8) 
40 Ti4, ±E©4 5 icAWtS u-iF3fc©*#y h S l 
a, Sib, Sic, S 2<D*Xy hg, 

[0 0 3 9] 1tff4*9ikW.<0%\ZyirTy7°h. LT, 
±15© 7 * h ^ K P D 4 9 # fb ix5 if ^ P) , 

5 0 *:*ie>flr*oi|Jt!"fflLri, KToJ:5tt3x^Jtff 

[0 0 4 0] IP*>, %17*\?4±-Y\ §XLte\^X 
50 {4, 6 ^fM 1 7 * h ¥4 *~ K 1 6 ±|C AWt 



b 1, c lMdl^^T, (1) HioT, C 
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*RFl = a 1 + b 1 + c 1 + d 1 ■■■ (1) 

[0 0 4 1] £Tc s ±B©fl**a 1 N bl, clWd 
l£fflWC, (2) IdioT, 7*-*^s5-ft 
*FElfc#5:ii:#T?t5. 



FE 1 = (al + cl) - (bl + dl) 



(2) 



[0 0 4 2]Sfc, 6^SH$ttfc»17* hM*- K : 
1 6±fdAttt3pf«©**V h S 1 b , S 1 c fcjo 
^T#tftfdf^e l£tff lSrfflV^, &a (3) t 

t5. 10 
TEl = e 1 — f 1 - (3) 
[0 0 4 3] Jg2 7;j- h^V^-Kl 8fc*5Vvt 

it, 4^MMSiifc»2 7*h^>f*-Ki8±lc^JWtas 



2 S c 2&tfd2£fflV^t\ (4) t±oT, DV 
Dft ifoftr-r * * KRftSftfcfflf fSff -§-R F 2 
5 5. 

RF 2 = a 2 + b 2 + c 2 + d 2 - (4) 
[0 044] 4fc, ±IB©jf^-a2, b2, c2Rtl t d 
2£ffl^"C, (5) idJzoT, 7^-^^3i7-ff 



FE2= (a 2+c 2) - (b 2 + d 2) 



- (5) 



[0 0 4 5] ttz, ±E©fl-§-a 2, b 2, c 2&tfd 

2«rfflv^ mi 9 (b) fc^tJ:5fc, dpd (fits 

HftW I Differential Phase Detection) Jfc|C i <3 , h 
7 y ^y^iy -fl|#T E 2 ££5 CI 5. fc t 

4fcBJt(H*P CTMI*a 2ib2,fltc2td 
2©{4ffi£Jtl|£L^ JP*SADtTin*aSj![«LaSr 
ffoTt»9y*^i9Hi*TE2«r#5. DPDl 

[0 0 4 6] r-©l/-f#77£lV^ftTV*^©l? 

&/IEfteiIK:i8^m ±E©J:5fctT, CDXfi 
D V D ft ¥<OjtT4 * 9 ©±T©fefr£ ± 5 7 * * 
X7"ff-§-©^i±i£fTV\ #fc^fc7^- ff 
*fcttoT7*-#*y^-#*r!Wt5. *fc, h7 

[0 0 4 7] Z.(D\s—f%y°7\X CDffiro^W 

KLD1 («fi7 8 0nm) £DVDffl©t— 
iW KLD 2 ft 6 5 0 n m) £^ic U 

cd i: dvd (Dn&z Bjfgicts a y/^7>3t tr -7 7 

[0 0 4 8] r©u-if*77f4> Sv^fcWSLTIfeai 

ifVA*- KLD 2 2iM;:|$1gLTM^Rfi£ft 
fc»17* W^-Kl 6£tfS&2 7*- b^Vi— K 
1 8 i£tLT£i9, «jg&ft©gft3W-iW;d-- 
K^b©ft#££fr*5&^ft<, *S©3t¥£W£ 
l^T, £ 1 f #4 *~ KL D 1 XtfSS 2 V-?* 
>T K L D 2 © fflltft Sr C D -*>D V D ft ¥<T>%t 4 * 

KRtflR 2 7 * h ^ KK*Ji€itAat 3* 
5 0 Sot, Ell 4X1*01 5(^Lfck©£l?<bg|5iS 

£tb^>ft<, fcafcUfcWrtfeJx, /Mfc^a* MM 

[0 0 4 9] 

Li 5 ^SHUI] 02Ott, ***** 



S#*?'J:LT©7jj-h7 f 4 7 l **PDl, PD2t£ 

*iiSSi i±lc^tt^*P(DV-if^77^t, n 
JxfcJS^T#tfy*7y7 , ^jfc**lTV*5. Z<DU- 
1P#7*?HU (H**i*) motHMW^ 

/< v v¥? \zMM is tlX V * 5 . i^-if K L D 

©fflM^ e> WW s Jxfc f' * l H7* y 2 0 

S (^*iS) 2 0a-CRit*J:UH»aHii-5p 
[0050] r©#^, u— f ^^--KLD©ft^i 
i^fflTjL™. 1402 1 (A) ©±5fcHHKfc*>'$. 1 

ft-5 7^bxVr^^ (PIN-PD) (cy7#J©tBlt 

7a©^-^-t tTfflv^bi^5„ 
[0 0 5 1 ] t^t-^tc, u-if*^f,aW*ti/5 
3t©iSft^H:a*tS#tt* s feD, 1^- f*OfflW 
^icMUTP I N-PD#ff#ftffi-?EE£;h/C^5 

*©^*[^J;oT^Mft5 0 
[0052] r^^^cov^TPa^^1-5 0 ^© 

ta«^±#1-5i:, P IN-PD©^f±iai7J (I mo 
n) <DSm<t&JEm&*i1tfe\Ztt, 02 1 (B) 

©J; 51^ p iN-PD©3ta*^i|^:1-5„ 

U'—fLD©i&S±#l-io-C^-if3feL (L* ) ©^ 
ftjJSft < ft D , 0 . 2 5 n m/TCSawjaSftff 

[0053] r©i:#, u-lf©WltJt©&ft*U.-> 

1.' MPtSt, 02 1 (C) (Dlo\ZU—fm 

tttf, P I N-PDiJjE©a*Wtt«r*1-5r. 1 v 
-1fSEft^ft< ft 5 r t Id J; 5*®*^©ffllt»«^« 



11 

«*fcfc#LT#fc-£©W»B&£ 45 J: 5 (CAP C 

tmmu aft*ftt»t-c*t-s©piN-PD© 

45 (#WH2 6 6 3 4 3 7^g#l) „ 
[0 0 5 4] L3&»Lfc#&, r. 5 LfcgtfSria 1 6 ~H 

-if^V^- KLD1, LD2£Rtffc3fc«) lOSJBL 

[ 0 0 5 5 ] fljfctf, l^tiSV^Tts 2o© 

*=^ffl©P IN-PDI4lo"Ct*fflSil5r. 

■f©aUE1*tttBICJ:5fcfflWtt (PlN-PD©?£j£ 
fcv\ 

[0 0 5 6] SP*j, !fSBSi©5Wlg (±ELfcfta 
153) 14, ^-fWSTfcS' t^lffiiM^ 

i = 7 8 0 nm, l 2 = 6 5 0 nm) <D ftldftLT 
(4, 02 2 (H^QdttMHoHV) ©4 5(c, Kit 

[0 0 5 7] *^(4, ±3£0fttlffl)I£K:R*-C4£ 
[0 0 5 8] 

[HUBHKfci-5fc*©¥ft] IP*>> #3S9JI4, 5>£ 

-mmmmmmmfti Lx^vKMytzzti 

ft, XU«riiSrfflv^3t7 f ^^^SlI^v>-c,- ffiEtt 
ic^1-5R*t*Xi4lii¥^S^(c4oX^1-5^ 

^r#, fnEasco^^^fHEaftw^jt^io 

xiwtr ■< * * gft KiflS 5 © X* h 5 o 
[0 0 5 9] ro3t^gftRl>^rV^^gftl-<t^ 
[4\ IgiMftlfli 1 ©^ffittft© 5 V>4 <Hlo<D 

1-3 (^^f4\ um±.m^mmm*t6) mm 



(7) #12 0 0 1 -2 5 0 2 5 4 

12 

Hiltt5B)t^HoVN-C}4^cDailt*(Dt)tt©^b 
rtl(c4oTfcffi^Lir^^4v^^3t^T•lc:ov^T[47 B y 

x, 4&tLxmMimt:#&r&z turns &. $o 
x. im(D%m*m^xL m^momm^ 
io MLxmm<D&&mmu mz£%i>itmt>®&& 

[0 0 6 0] #5PJi4, 0fS©*Srffllti-5l83t 

WRXfftfj *^£?ft ts&i-a o-c&s. 

20 [o o 6 1] z<D%2pmRv%Tjx?mmz£ti 
ftts (^J^i4, m±.mfcRm&m'Ptz>) m 
wtttt>tix^z<Dx\ ±eiMt*©*tt©«fc mtif 

LtP I N-PD©*n#* = *JB§fi^©?&&#tt£fB 

«ts 4 5 ic sgffiftsiBt4 s ftfc^id, r f 

30 id ioTffift-f ^f^ft^T 

[0 0 6 2] 

gtt^fc^-m, it&i^R-oBft** ©tattoo 5 *>, 
-©tuit^tdMi-5Kit*x(4^i§* t ftoamfti^ 
i-5Rl^*x^4^ii*t^^a^ic4oT^v^!;i^^^c 

40 [0 0 6 3] rc7)#^, flWBS»©»3fc3lf^- (X(4fuE 
[0 0 6 4] flWH«ft©***^0» 1 ©SS^^ 

50 e,fna«ftw3fcSrai*3tet t-c-eixmaswts 
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mt ft 3 i 5 4E»*Xtt*i*t*tiftWI*aWB 

[oo6 5] iiire«»©«ft§if*H:, zv^nftsagg 

[0 0 6 6] Huta^*^©^l©^ffi^^HUfB 

9 %(D%i%(D&mifm t m& ~ 

©tfe^|±J*(Oja«ft##tttiszv^^jS*«Ftti:ft5 J: 5 20 

[0 0 6 7] WT> *«9J©#SU^fSit©^«g£EIIi 
[0 0 6 8] 04 (a) fi, *Hjfe0^fiHci^5 U~ 

15 7 * ft £0391 ftfS 2 /< y fr-SW 3 £ i D if Jh $ 
[0 0 6 9] H4 (b) lthEC^f*^7liOg 30 

SMHBH-CifcS. 09* tf, v-y 3y<D^ H B B ^i?aiL 

fca*T?*>5iwiaK»Ki i-ti-. *=*-ffl©7tfc 

* 1 3±ic, «3fe**i LTJS1 i/-if^V^- KLD 
1 Rtf £ 2 L—lW K L D 2 £ 1 =f v -ftYJg^L 

[0 0 7 0] #^16©J&!8m 0J*tf, L = 780 
nmflFW3tSrS3fct5fiirlB5»l7^h^^— K16X 40 
tfl*»IRl7j*-h^>r*--Kl7i:, L = 6 5 0nm 

%m,27± Y?4*- Kl 9*#, SKI 1±(C@££ 

titz7°v 2 ot £ tVO ^ 0 
[0071] :rt\ ill 5 i 5 1» ituS$|g 1 7* 

Kl 6 (44 #19 (a 1, b 1, c 1, d 1 ) 
£*V Kl 7fc4#9« (i 1, 

j 1, kl, 11) SftfcflMtfrffLTV*. 
[0 0 7 2] ±t@^^f:7'o -^13 ±fc 

fgl U~ OV^-KLD li}Svt)y hSji, 50 
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•f ¥4 *~ Kd» & Wit $ tlfc 7 8 0 n m^ro ft L 
l[47yXi=>2 0©#ft®2 0 a-C£3t£tk Hi^iifB 
m^itvjfef^^ (CD) ^©KMftiL 

^yXA2 0iraLTiW|JRl«HB«fl7*h^ 
^"-K16, 17±l:iofo07*yhSla, SI 
b t LTAWtSo 

[0 0 7 3] 8WBS52 7* W^-Kl 8(48 

5MH (a 2, b 2, c 2, d 2, e 2, f 2, g 2, h 
2) $*u *»*27* Wja—Kl 9tt4£« (i 
2, j 2, k2, 12) £ftfc*j££:f LT^3. 

[0 0 7 4] *2U- iW*- KLD2*»feaitS*l 
t6S0 nm#©U— !f3feL 2 fc, ±IEft^£gT, 

#tV** (dvd) ^e>©KW3ttL-c, straws 

^2 7i- h^V^-Kl 8, 19liaofoOX/]f 
?/ h S 2 a , S 2 b t LT AMI'S. 
[0 0 7 5] ±f2©ftug|5fll7;f W^-Kl 6&tf 

mu% 2 7 * h ¥4 a— k 1 8 ©ram, at* &&gs 1 

7* f^V^-Kl 7&t)«Jg27* h^Vi--Kl 

9©raps(4, Mxif^2 0 0 nmu&ur<Dmm @mf 

100 limUm \m%.Ztli>. n^tt, 09*(4, ± 
E©SSl v-ft?4ir- KLD 1 ©v- ifftttiltgPE l 
£3? 2 I^-IW^- KLD2©^-iffttmtg|5E 2 t 

<DmmtmmzmL< ft 5 ± 5 

[0 0 7 6] ±!E©J;5i-> I1MH2U- 
-K©^— !f*a«lB©IBR» *5itf, »l*JitJ«*2 
7* h**-f:t- VtommWfc+ZZb\z&<0. *1© 

KOHJWJtt: CD^D VDft ^©ftrV x ^ 

^i^BlfgiftSo 

[0 0 7 7] ±fE©7^-b^V^--K (mftgP^17^ 
F^^-Kl 6, 1 7RtftWlS|Jj52 7*h^^- 
K18, 19) idfe^xra, ±E©i5l-Alt-r5^- 

hS 1 a. Sib, S2a, S2b©^*° 

[0 0 7 8] ^<DV-^%-?7tt^X%T4*tmW 
(0% VyVT v ymti LfcH^^tt, ±fE© 7 * h ^ 
4 1- K P D \c i 19 # fe^^ff #a» , h7?^i 

tt*nfcflMlft*o||*lRti^fTt»li5. r^feft*© 

[0 0 7 9] IP*,, W«a5|5l7*b^*- Kl 6, 
1 7(0^X14, mm4^fj^n7cmit^l7^ 
h^V^--Kl6, 1 7±Kl>Jfrf5^*y hS 1 a, 
S 1 b fc*SV^#bKfcfll*a 1 , b 1 , cl; d 1 , 
i 1, j 1 % k lftlM l^^v>T, ^ (6) iao 



- (7) 



(9) #12 0 0 1 -2 5 0 2 5 4 

15 16 
RFl=a 1+b 1+c 1+d 1+ i 1 + j 1+kl+l 1 -(6) 
[0 0 8 0] ±E<Pft-§-a 1, bl, cl, d 7*- *^i7HtfF E 1 £#3 £ t 

1, i'l, j 1, k 1RIM lSrJBvvC, 7£iS (7) 5„ 
FE1 [ (a 1 + d 1) - (b 1 + c 1) ) 

- [ (i 1 + 1 1) - (j 1+k 1) ] 
[0 0 8 1] Sfc % lEOjtfa 1, bl, cl, d Iiot v h7y*^7" 

1, i 1, j l, k IRtfl lSrfflv^T, ftSC (8) lc& #5. 

TE 1= [ (a 1 + b 1) - (c 1 + d 1) ] 

+ [ (i 1 + j 1) - (k 1 + 1 1) ] - (8) 
[0 0 8 2] hMt-Fl 8, 10* c 2, d 2, e 2, f 2, g 2, h 2, 12, j 2, k 

l 9 fcfc^-ai, Zti?ti8ftM&£V4ftM£h1zm 2XV1 2&JB^T, (9) [dioT, DVDftif 

yfS2a v S 2b|d:m v t#&*lfcfS#a 2, b2, ★ #7?* 5. 

RF2=a2+b2+c2+d2+e2+f2+g2+h2 

+ i 2+ j 2 + k 2+ 1 2 - (9) 
[0 0 8 3] Sfc, ±fB©if^a 2, b 2, c 2, d &2£$^T, (1 0) fcioT, 7*- **^7~ 

2, e 2, f 2, g 2, h 2, i 2 S j 2, k 2&V1 £ flT^F E 2 r b&tS 5 0 ' 

FE2= [ (a2 + d2 + e2 + h2) - (b 2+c 2 + f 2 + g 2) ] 

- [ ( i 2+ 1 2) - (j 2 + k 2) ] •■• (1 0) 



[0 0 8 4] Sfc, «2 7i- h^C*- Kl 8\Z£. 
(JflkftSft-f-a 2, b2, c2, d2, e2, f 2, 
g 2XVh 2%m^X, fc&OBIlO (b) tC^-f-J:5 
DPD (ftffiStftffl ; Differential Phase Detecti 
on) m^XVs hyy*y?^y-a%TE2Z'&?>Z. 
i fc£*.tf, (J£SF«) AD lie 

T, fll* a 2tb 2, flT-^-c 2td2, fl|#e2i f 
2, fl|#g 2 i h 2©tt*«JMBifcm\ ffiffittlSESI 
PCT\ fll-9-a 2 t b 2 fcOSlfll-S-iflr-S-c 2 £ d 2 £ 
©fWTJ-ii-, ff-^-g 2 £ h 2 i©fqf&#if"H§-e 2 £ f 2 
£©ft{§^©{fcffi£ifcRL.fc&, ^2iP^AD21CT 

timmmmzn^x v y ^^7-ftTE 2 & 

#5„ DPDfel'iil^ hT'^-7-fey h©& 

i^$J&fc f 7 7 *y?#*imb 45. 

[0 0 8 5] r©U— ?*7°7£1^53fc7M*?©S 
4/fEftgfi^*5V^Tfi, ±fB©«fc51cL-C, CDfcS 
WiD VD 4 cB"©^7M^^©JtT©$l tUd £5 7;}-— 
*^m5— ft-§-otftWSrfTV\ #6ixfc7^-*^^7 

h7y^^^=7-^#<otlUJ*rfTV\ &bfotz.hyy 
*^^7Hlf l^oT tffciW* 
5. 

[0 0 8 6] :ci/-f*7"7li, CDfflOU— f^V 
jf-KLDl (fllf7 8 0nm) iDVDfflcOl/- 
iW*- KLD2 (»S6 5 0nm) fclSftU 
C D £ D V D (DUtkZ^miZtZ a VA=5-f)V% fc° 7 ? 
T 7 7'Srflfritt5 r £ 3* WefcSo 

[0 0 8 7] LT\ r<Dl— 1f*7°7l^ ZWClIB® 
LTM^IEE^fcigl KLD lXtf 

%2 KLD 2 t , SVMcg»«L-C3fe5IJ|c 

Eg $ ^7cmrmgl3m 1 7 * h ^ K 1 6 , 1 7 XV 



fflm%27* h^'-ft-Vl 8, 19££^LTfc 

1W KLD 1 X V|g 2 f tf- K L D 2 © 
fflWftfcCD^DVDfcifCftT* -f T^tiiW U #T 
4 * * ^ ^ ©RttftSrHullfflJi! 17th K 1 

6, 1 7RUWm%27* Kl 8, 191: 

^MJxAW^S. lot, Ell 4XV01 5[c^L 

/i-m^ax vmm^mxh^o 

[0 0 8 8] 01ft, * t «fc©Jg*tJ:«U-H , *7'7 

©i£*Sri5igS:*1% IP^ «»© (:;T-ft2oc) 

U-f'^V^--KLDl, LD2 tRFfB-§-#©1ttt!ffl 
©tftH^i LT©7* W4*r9 9 l B&tfl 7, 1 
8 XVI 9 t€r*iiSSl l±icSiTfcU— !f*7*7Sr 
*U w^Srfflv^T3tfy^ry7"^#fife§tL-cv^5. 

r©u— f*7°7ii, %f4*t imifrtf) m<om 

fi^lC*/^-*7^3XVA/4 (XttX/2<g) 5 0 

t 7 ^- ~7rt \mm $ tiT V > 5 0 U— f~^V 
-KLDK LD2©ffiJtiS*»?>ait$nfc^1fJtL 
1, L2tt7'9XA2 0©ifffi (^B2 0a) ^Rlt 

[0 0 8 9] 79 XA 2 0 ©^3tffi 20a (Cfi, 
»B 2 ici^-r £ 5 Id t*- a * 7° y 7 ^ (PBS) Kisjg 

Lftz tm<ox*m%mi)m9 om&tz> (sm%-+ 

P«3t) ©T% Ji*PBS)iI©#tt^p s^lc^tS 
[0 0 9 0] W±©l/-if , *77©*fiSctt0 2 OICI^L 
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XA2 0©£#i62 0 a±(C#£©£ttSl (09;tff S i 
OJR, T i Ol) 5 4tmbh, ZtlKZ-oXmAk 
±lLf:2iSS^fLDl, LD2©ttJ#fU 

7 8 0 n m) <DBtttWfi&'P+ Z t W\mmiJ<D U~? 
%L2 U 2 = 6 5 0 nm) ©RW*#*^cf5 i 5 fc 

^^-KL'D.l, LD2©^-?ffl!i©Mc:te, Kfjfet 

—ifftL lto^tOfitStt^P I N-PDfcl#UB 10 
$LT^5 0 

[o o 9 l] MillXcJ:?^ i^—if^V X— KLD 
1, LD2 0>3feffl#H:, U—t^oyTSffi5 lOt 

^12 (PIN-PD) (iy 7«|OfflWU— !P*L 

i' , L2' ^Alt^itsriicioT^^^^H, r 

W7ny H5 2i»e>WW*lx5W'— FftL 1, L2 
<D%&jj<D*~f> t LXRl^btlZ, 
[0 0 9 2] LR, -Jftfc, I'-lFSlH^&tMtSJl 
5*©»fttttJMEtt#tt!iS*D, u-ifft©ffi 20 
M^l^LTP I N-PDa^ftffi^Elf S;h/C^ 

[0093] ::t\ as^±#tfc*^Sr#*.5. a 

.£©±#K«fc!K PIN-PD1 2©3ta*#ii*t5 

(E3 2 1 (b) » t#\^ is~f<D%mm&&< 

fc-5. %^X\ I^-f»ffi6 IPO 
fcS: (X., 09*1*7 8 Onm) ©ifflgT, fc*}U.-» 

<„ r©i#, figl#l;J;ot, Sa-fSu-lPftL 30 

1" ©»«fi, 3§SI&«ft<&57cfeW§iIt5M£ 
#ftfel>U P IN-PD1 2©*W*tt*#<4 

MLTP I N-PD 1 2©ftffi;frtt-^£ft5= 
[0 0 9 4] i 5 LT\ P I N-PDOJta^— JEt 

1-5- i^-et 5. (w©!IMfflftt&9m, #tF$2 6 6 3 
4 3 7 o 

[0 0 9 5] L^U tt*l/fc£5fc, #IUfi©®«g© 40 

is, if^/hsi-cfesr immmmxLm 

l*7 8 0 nm, $J;tl4*6 5 0 nm) ©U-tfftfc 

wwatos^^t; m Lxmxommomitcom 
[0 0 9 6] r^PplMii, **ifc©JB«fc*j^T, ri;© 

7 8 0 nm, 09x.tf 6 5 0 nm) ©U- ifftlCo 50 



#12 0 0 1-250254 
18 

V^Ttt, S£±#R#©P IN-PD©ftm*©M#ffi 

*ftttH45tt-fefc5 (0 2 2 *jjg) . «oT, 7 8 
0nmffiOWf)fe|^Lt, Um^^X^tzt 
LTt>, JI45»ftt?*j«6 5 0ixinffOU-1l , *m» 
LTI4, lftflE»tttffi«T?t5r^tfte)ftV\ 
ff , 6 5 0 n m^© % \t% LX if Sffi©Slt 
£5 3©Slt^Rf4, jK^©*Jni^f5^^/>-t 
5*>©i: Lit. 

[0 0 9 7] roirt, ft4«ttft©^*-1f*H:»tT 

tf, m l t^XX y XAj»jg©S3tR5 4 ©HJi^l® 
i-^rticit), J**5«*|;::j8Vvc£fl:J:LTS*W 

[0 0 9 8] EPt, 7°yXAffiffi©SM)l5 4©JiiJ¥ 
fc, 6 5 0 nmffK*SV^TRW*^*lc49, 7 8 On 

m*-eRtt*#*£ < ft 5 i 5 r t u 

(EI 3 (b) ) , 6 5 0 nmffi U.) ©U-lfftttU 
-ifSBT'©Klt*^/h$^ (02 2) rtirj^Pi 
N-PD1 2©*HJA#**U APCtioTW if 
ffl*#JfeH-5J:5fc«MlP*lxfci:LTt (PIN-P 

©SWR 5 4(Ci5 U-f3t L 2 ©Rlti^jf 5 - 
[0 0 9 9] iOjt*» l^-if^L2lClo^T'b, fig 

Jgffi©«ilR 5 3 feoti r ^asfii© 

^©iz—ftti^^Pt^x.^^ J; 5 l-Xy XAffiig 

Mi, i^~if^tL 2 lcov ,i X , b?M.^#t4 : lr ; l : i^T# 5 w 
1±t©JRfeii*ft5Ktf©gHS^ilt 0 
[oioo] m#tfeaffl©7* h^V^-Kl 6 

Rwn, 1 8 xvi 9i>u%±.m\t&Mm±tz 

ffifoMbSi*. r©ffl**SJu^tt, ^-if^Ll^cov^ 
TI4, Xy XAW©Rlt)i5 4©Slt*©M / >lcJ; 9 
SfcU— !P*L2K:oV^tt, APC(ii5 
l/-1ftli*©^>^t, Xy XAjgffi©RltlR5 4©S 

tt*©t|X^V7^ h^vx-KtH^Jiin^i^^ 

t45«t5l-^X5rt^J;or, iixfeSrffiStS 
^t^x-f5 0 

[oioi] xyxAjgjB©gWK5 4^ovN 

TE13 (a) 4 (b) , (c) , (d) , (e) ©^P< 

iv\ ^ixitf, SWH5 4©liIJ?:, tfR (S i 03R, T 
i if) , s i o^/T i 036fc£f©8f!B8ffitx 
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[0102] &td, *siat©^«|cj:5i'— ?#7°7\ 

[0 10 3] 0 614, #lx.lf 7 8 OnmWI©!/- 
fftfc Witt* £1 iW*- KLD 1 t 6 5 0 n 
mfl?©££© if ftfcttiWf 5IB 2 U-if K 10 

L D 2 £ 1 ^ y ^(C^-TS * / y * y * !W 

Ki 4 a&^i-fco-efcs. 

[0104] 09*.tf, Hffl£©S£ 2 1 KlKttfeixfc^ 
igg|32 1 a±(d, ^^^-lO^aSf^t LT©P I 
K 1 2 iJS^S Jxfc¥*ft:^o y ? 1 3 #@ 
*©±Md, fSl£tffS2 U-if^V^-KL 
Dl. LD2£l^yy±iC^1-5^y 
^>f;*--Kl4a#E*SJvt^3. Sfc, X£2l£ 
!TiitTiBhf-2 2*K|t6>JiT*s9 N P-K23tJ:9 

±fE<D^lS.U ? ^2U-1f^V^-KLDl, LD2, 20 

^v>ttp i n?>(*- ki 2^gsK$ii-c, ^tveti© 

[0 1 0 5] 17 (a) tt±EOV"-y^*-KOI^ 
— !f ft© WW*l«0 1 StfLttM* h ©SW¥SS0-e*> 
t), 0 7 (b) ttu—f^^-Kou— !f3fc©tUW^ 
|B]tSii[^¥®T?©»fffi0T-fc5 o P I N?4t- Kl 

2 ^$£ftfc¥gft7"n y * 1 3 ©±*Bfcil 1 ^t* 
^-Y *— KLD \h%2 v—f ¥4 ir— K L D 2 £ l f- 

Elf&ffO^So 30 
[0 10 6] PI N^^-Kl 2fc*SVvCtt, IS IX 
TJCJB 2 u-iW K L D l , LD 2 y TffiUdfJttft 
Sti/few- ifftSrJSfciL, *©&£&ai£L-C, u~tf 
i 45 .k 5 l XtfffS 2 u-if^V ;r 
— K L D 1 , LD2©iiBS^£»t5APC$lJiI^ 

[0107] ±fB©^/ y i/y V u-f?4 *- K l 4 
a Hi V— iWtf— KLD 1 1 L 

T, nlGaAsSfi3 0±|:, nlGaAs/^7r 
13 1, nlAlGaAs^77Kl32 1 gttl 3 40 
3, P SAlGaAs^7yKf34, piGaAs^f 
^y7°l3 5#«il/O^ 0 piGaAs^rt-7/1 

3 5fBA^plA lGaAs^y K13 4©^© 

[0 10 8] % 2 U-f?4 *— K L D 2 t L 

nlGaAslS30lt, n|GaAs/^77 
131, nIInGaP^y7rl36, nlAlGa 
I nP^7? Kl 3 7 , Sttl3 8, piAlGaln 
P^7yK!39 v P lGaAs^t-7 7 1 |4 0^ii 50 
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1/0*5. P lGaAs^t-7 7 , |4 0»f,plA 

1 G a I n P ^ 7 y Kl 3 9 ©J£*©SS£ 4 

ixfc1S«4 l fcftot, ««^«Jtt ft5* YJ-Cf 
tr^LTV*5 0 

[0109] ±f2©|£ 1 K L D 1 &T$& 

2 f94it~- KLD 2 fc*S^-Ctt, plGaAs^f 
+ 2/^13 5, 4 0Jdftp«ffi4 nlGaAsl 
S3 0fcf±n«ffi4 3!P!ftKfC«rit$*UTV^5 0 r© 
*y y * U~tf V4*~ Kl 4 a ft, p *g4 2fl| 

WO'^ 1 3±t^$^fc«ffil 3at 

[0 110] ±|S©^1 U— $94*— KLD1©U- 

■fmm t%2 v-if ^ ^- k l d 2 © u-fm 

a*i»©IWBI d Mjttf 2 0 0 Mmgg^T©^ll (Mx. 
(11 0 0/iintl) tci£££ft5 0 £i/-1fftffitf» 
fell, «|^tf7 8 0nm?Bf©jS^©U-1f3tLlXt56 
5 OnmffCSEftOU— fftL 2 #&|£|^-©£[b! (B 

[0 111] ±BLfc»l&r«K2 7* 

-Kl 6-1 7, 18-1 9|R|0!>milt>±E£l3fttt:2 
0 0 /z mg*&T©l&H (Mttf 100m m@«) fcR 
*iI©ft^»f£l^T, ill U-f?4*- 
YMf%2 v—??4ir- K©Hitt7t£CD^DVD4 

^©TtT-Y^^IClltL, %T4*tfrb<Dm%*% 
17* h ¥4 *- YRXftb 27* Y?4*~ YlzZti? 

[0112] ±|S©^ 1 l^-f^ *- K L D 1 

h%2 \s—tf¥4 *— KLD 2 fe'f'-y 7°±.\mm 5 * 
/ y 5/y * U-lf^-Y^— Kl 4 a ©ffM*fel-oV*T 

[ 0 1 1 3 ] £1\ M 8 ( a ) i 5 0*J^{« 

»&JS^ffiif ^^^■YA'^jfe (MOVPE) ft if© 
nfGaAsS«30i 
iC, nlGaAs/^7713 1, nf A i G a A s ^ 
7 y Kl 3 2 , flH41 (^SS^ 7 8 0 n m©#a*-? 

33, plAlGaAs^75'Ki34 > p 
SGaAs= ! ft-7 7"i3 5 £li(C^l $-^5 0 
[0 114] iSfclr, 0 8 (b) fcjjrj-J:5fc, |1W 
KLD 1 t fC»-r««SrU^ MR « 

7yWkVk 1 Ga A slRxyf y^4ifO!?iy h 
syfy^ (EC1) llU-f-'^^-KL 
D 1 H«£W©fl*T?iiaA 1 G a A s ^ 7 y Kl 3 2 

[0115] 09(c) 1^1" i 5 Id, 0iJ^«t 

IMdRftttali'^^^A'riSftife (MOVPE) 4 if© 
x tr* /UjfcfiSifc: i«3, nSGaAs^77l 
31±ii, nlInGaP^y7ri36, nlAlG 
a I ri P* 7 y Kl 3 7, ffiftjg M?Sfi6 5 0 nm 
©#m»^#F*^) 38, plAlGalnP^y 
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R13 9, pSGaAs*^7l4 0&|lIiC^Jf 

[0 116] fcfc, EI 9 (d) fcjiH-J:5fc, S2W 
if KLD 2 k Lxnt&ML* Ml (H* 

v9il}> hxyf^ (EC 2) titi, £2 

If K L D 2 $TO^©§C$T nil n G a 

P/<y77*3 6£-e©±E©«lfl*lfc*U 11^ 
-f-^W K L D 1 i ft 2 W-iW K L D 2 ft 10 

[0117] El 1 0 ( e ) fc*t £ 5 £, ^77 

Mi (Ei^t-n ?mmm.mi:%zmmnL 

X, 5F«*D'W*yaEA4iftJ:t)*AU piGa 
As^f77'l3 5 v 4 0OSBHpSAlGaAs 
777K13 4, 3 9©j£*©S£3-T?*6ftfls$iifcE 

[oi 181 ftfc, Hio ( f ) . fciS+J: 5 fc, pIg 

aAs*t^l3 5, 4 0(ig^t5i5(-, T i / 20 
Pt/Au4£©pffl«l42*:i!&*U niG 
aAsfflR3 0fc«ailrt-5J:5K:, AuGe/Ni/A 

u<cif©na«i4 3Sr»j«u ^fjxxm&m 

T, Ma©fll u-iW;*--KLD l if£2 u-ifT* 
-<^--KLD2S:lf-y7'±tcflMft1-5 i e>' !> 
-iW*- Kl4aii*5. 
[ 0 1 1 9 ] H 1 1 tt, ±IS©*^H©^Hic: ±31"- 
f^77^ffl^/t*t°y^T77©*^^to r©U 
-if* 77 1 a(cftl5$ft3jgl&t>1i2U-iW;t- 
-Ki»feOfflWU— if3tL 1, L2^3^^c, 5 30 

i&£ fc if o T i^-if #77 i-S 9 s u-if# 79 tcrt» 
3*i5»lXtfJS2 7;j- hfJt-mX'OgKZti 

[0 12 0] r©U-if*77(-*3VNTtt, f?l&tf|g 

feW?*)*. r©*§£\ fulfil 7* b^V^-Fl 
6©««d li, WWI52 7*h^>fd--Kl 8©«Jji 40 
a2ie 2^*afc£ftT:jo'9, ft^a 2 t e 2 ftflPfjL 

^Vi— Kl 7©fWjtl 1 ^m%27ic 
Kl 9©ft$i 2##»fc§;h/tV3. 
[0 12 1] ±|SL^W-if*77l aft, 2jKSU- 
tfLDl, LD2trJHttfct©T?*5^ #3893 ttl 
Sft^-ifft^«LfcU-if*77, %Vy*7rr& 

5o 

[0 12 2] ±ELfcl/-if)feL 1 fco^Tft 50 
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m Ltz t mm\^ ^-if s® 5 1 ©satis 5 3 « u-? 

LTP I N-PD l 2©*ffl*ft-3£i:45. 
[0 12 3] i5LT, P I N-PD©jfcftt;&#-£i 
45J:5fc=^ho -/H-^tf , ^-if ©S£#te(-ft 
feT , u-if ©fflTJ t> 5 J: 5 A P c T?IH» 

1-5 r 5 (^(omwmmit, #ffH2 6 6 3 

4 3 7 0 

[0124] ^titmm^ {f^ttiffl©7^ 

-K16^17 N 1 8&tfl 9tfi*±#^W*^ 
^TcfSMf^feS;^ r©tU7Ji|*P^tt, I'-ifftlC 
o^T7y XASffi©RWli5 4 ©R3t45^«/>t5 
(7* YM*- K^©AJt*#«'>LT-fc©tti;*j#« 

[0 12 5] £LL\ **WSrHlfe©^lllcJ:«JlftWLfc 

[0 12 6] Mxii*, *»B.|cfflv^5»**^i:LT 

(LED) ftfflVNSritRT^T'feSo 
[0 12 7ltt *1 RTM 2 ^-if ^- K©3S 
*&*fi, 7 8 Onm^t 6 5 Onm^icPS^^ilSt 

[0 12 8] tfc, SEft*RC-e*^Tt % 
fttt©^*53ttt2flggtlS?>-f, 

[0 12 9] Sfc, APCMWS:ff5fc*©P I N^-Y 
^— Kt±, ^ 1 Xtf* 2 7 * h 7V ^- K^ffM * fix 

^mmmmfc±\mf&tmi$kLxt>^\ r© 

-if K©7 n v bfiiJ©ttilt^©-gRft© 5 ttj L 

tp i Nyj*~h*\z.@&tz>n&kt?>z.km*L 

V\ S^m^h7 7^y7\ 7*- #7i7-{f-5§-© 

K*JR9tt^ H2 0tS*'«fcJ:5tffo-ctiv\ 
[0 13 0] Sfc s ±i£Ufc7 , yXA2 0©Rlt«5 4 

©RM*(i, -©^©i/-if)ttc^L?tg^fb^lcfi 

7CX»> S-fr, ^-if LfinftBt 

if^tCoV^TfiSMli LX h&mtmk Lt£ < T t 
^H^©)t^¥^^?aS±#B#lcgii*^ft (Sifisp© 
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jMLithm^mm^m^io ^©*§£ 

[ 0 l 3 1 1 4fc, H l 3 »f J: 5 fc, u-iW;*- 
-K14 (LD1) tl5 (LD2) SrM*K (BP*,, 

f$t Lfcl"-if#77 1 b i t"Ct iv\ 
[0 13 2] 7* h^V^-Kro/^-y, !/ 

<< T ? h ft Htm* ^% LX i < , m*S©r 10 

[0 13 3] 

T iiEtf *3U4jIil^fiIg tc i o T gflst 5 x 
Sis, *ftoj6Jfc*^i:|»[OS*3lf^i:OlB«)*»f 

#*^fco^Tii*©aitft©fctt©£fls (0Utf?&£ 20 

■ r M£ J: o T L # ftfci ^ tcov> 
TI47 !i XAOJBffift £fcRtt<5#3*fc if ©*^a 

[HiS©«¥fcR!JlJ 30 

[01] *m<D%M<DMm\z£zi/~-i : j}7y<DW& 
mmmxhz, 

[02] 7yxj><n$zjKmmmxh%, 
7~y7xhz> 0 

[04] U-f%7°7(D/<yfr-i><D$mM (a) 

ifflu-if #7 7<D<tmm (b) -?fc5 0 
[0 5] m, 7*h^>f*-KOK»¥iBH (a) iD 
PDifefcRWrsfcfeO^oy^H (b) T?*>5 a 
[06] ^, u-iW*- Ko»Wf|fiH-e*5. 40 

[0 7] U—iW*- KWV— PftOlMfifrlRlfc 
*t^¥S0 (a) ir|Wiailt*[fiItSi£^^fctt5 
BfiSH (b) -efc5. 

[0 8] ^, iw*- K©«fi*actis«fc* 

[0 9 m u— if *V K©ffifi**«r3^lK:* 
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[010] u-U*^^— KO»3t*ftSrIS>lt 
*1-©rffi0Tfc5 o 

[011] Isl, u-1f#77£l^fcftt°y^7:y7© 
»#j&0T*&3 o 

[0 1 2 ] ISK 7* W h'O&MMomsm® 

[013] l^~1f#77©f[iL©^y7--^©£4!S0 

(a) i^wif*77©^0 (b) -efeSo 
[014] %m\\^Ziz>%¥y?Tyy°(Dmifemimx» 
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